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Strapping the Performer to the Seat. 



The Start— Just After the Clutch Has Been Released. 
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The Rear of the Car Has Swung Over and the Front is Rising. 



The Performer's Head is Stationary While the far Swings Over It. 




l'ne Car Shoots Down an Incline, and, Turning a Somersault in Midair, Leaps a Gap, and Lands On a Spring Platform. 

THE SOMERSAULTING AUTOMOBILE —[See page 132.] 
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THE "CASUALTY LIST" OF AMERICAN INDUSTRIES, 

Statistics are "dry"; but sometimes they are wonder- 
fully illuminating, and occasionally, by means of a 
tabulated list, a fact will be, brought home to the public 
with a convincing force, which could be gained in no 
other way. At the dinner held in New York to inaugu- 
rate the opening in this city of the First International 
Exposition of Safety Devices and Industrial Hygiene, 
Gov. Hughes made the startling announcement that 
the number of people killed or wounded in the various 
industries of the United States, amounts to 500,000 
every year! And yet, if we bear in mind what a large 
number of people fall victims annually to the careless- 
ness with which our railroads are operated, it should 
not surprise, us that in the whole range of our indus- 
trial activity the total number of accidents should 
reach the stupendous figure of half a million. 

It is characteristic of the shortsightedness, the ab- 
sence of perspective, the lack of a sense of proportion, 
which marks the average individual, that there should 
be such a wild outcry against the slaughter of a great 
war — an event which may occur once in ten years — 
when, as a matter of fact the killings and woundings 
of battle are insignificant compared to the day-by-day 
carnage and mutilation which occur in the prosecution 
of the so-called peaceful arts. 

And this tragedy is rendered all the more terrible 
when we learn that by the outlay of a certain amount 
of money and the expenditure of a reasonable amount 
of well-timed forethought and protective provision, most 
of our industrial accidents could be absolutely pre- 
vented. 

/That the subject has never excited its proper amount 
of shame and pity, is due to the fact that the accidents 
are scattered throughout the year and spread over a 
territory as wide as the United States. The killing of 
a few industrial workers in Seattle will arouse local 
pity and indignation in the State of Washington; but 
it will be read with only a passing glance in the daily 
dispatches of a Florida newspaper. Yet if all the acci- 
dents of the year should take place on one particular 
day and in one particular city, say in New York, and 
if, on the first of January of each year, we should learn 
that, on the day preceding, half a million people had 
been killed or wounded in this city in the pursuit of 
their peaceful avocations, we would then realize the 
full horror of the situation. 

11 As is usual in matters affecting the safety of life and 
limb of the individual citizen, we in the United States 
are, in respect of this matter of preventing industrial 
accidents, far behind European nations. It is in the 
endeavor to educate the public to an appreciation, of the 
gravity of the situation and show them how much can 
be dona, and is being done elsewhere, to safeguard the 
industrial classes, that the present International Expo- 
sition is being held in the Museum of Natural History 
in this city, where a wide variety of appliances for the 
protection of the artisan are being exhibited. Many, if 
not the majority of the devices, consist of comparative- 
ly inexpensive attachments for preventing contact of 
the operative with the more dangerous parts of the 
machine. Of such kind are the shields which cover 
swiftly-revolving emery wheels, to catch the flying frag- 
ments in case the wheels should burst under the high 
speed at which they are run; the casings built around 
the gears and pulleys of lathes and other geared ma- 
chines, with which accidents have been so shockingly 
frequent in the past; and safety shields and stops 
which, while they do not prevent the operative from 
properly observing the action of the machine, render 
it absolutely impossible for the hands to be caught and 
maimed by the moving parts. 

The fact that such lavish sums are given in this 
country for charitable purposes proves that our large 
industrial casualty list is not due to lack of kindliness 
of heart. It is rather to be explained by the fact that 
we are in a general way too careless of life and limb, 
and that, for the lack of properly advertised statistics 



on the subject, we have never realized how widespread 
and pitiful is this tragedy of our modern industrial 
life. Prevention is ever better than cure, and the pro- 
moters of the present exposition of safety devices are 
inaugurating one of the most commendable philanthro- 
pic works in the history of the country. To a certain 
extent the evil can be remedied by legislation; but a 
quicker remedy can be found in the voluntary adoption 
on the part of our industrial concerns of those inex- 
pensive means by which our annual casualty list would 
be immediately reduced. 

SATISFACTORY FOUNDATIONS FOR PANAMA DAMS AND 
LOCKS. 

In view of the attack which is being made in more 
than one quarter against the selection of the Gatun lo- 
cation for the construction of a dam and locks of unpre- 
cedented size, it is gratifying to learn from the report 
of the Isthmian Canal Commission in relation to the 
new borings of the Gatun dam that the latest investiga- 
tion shows the foundation both for the dam and for the 
locks to be satisfactory. The report states that one 
hundred and twenty-seven holes have been bored at 
Gatun lock site, covering an area of 1,200 by 5,000 feet. 
All were carried well below the lock walls, and sixty-six 
to a depth of fifty feet or more below sea level; and 
they all show that lock walls will rest on firm and 
suitable soft rock. Thirty-six borings made, covering 
an area of controlling gates for spillway, all show safe 
foundation in soft rock. Three lines of borings, sixty- 
three in number, ali extending to rock, have been made 
across Valley Chagres, covering the dam site. Pervious 
material is found in only four holes, and these below 
the 200-foot level. Ten borings have been made below 
the foundations of the Pedro Miguel lock walls, all 
showing rock suitable for foundations. Test pits at 
Gatun and Pedro Miguel so far all show harder ma- 
terial than cores from borings. 

The investigation which the commission has con- 
tinued has thus far led to no disclosure of extraor- 
dinary difficulties, requiring changes of previous plans. 
The continuation of surveys has for its object the com- 
plete adaptation of the design of locks and other fea- 
tures of the plan to the existing surface and subsurface 
conditions. There is nothing in the later examina- 
tions made affecting the practicability or permanence 
of the Gatun dam. 

The borings show below the surface soil what is 
termed "indurated clay" or "chopped sand and clay." 
The chopped material is, however, different from the 
indurated clay and "seems to be a sort of hardpan or 
conglomerate, either of which will make a good foun- 
dation." "The borings and exposures of the material 
in the French work at the drydock at Cristobal estab- 
lish" that the indurated clay "makes an entirely satis- 
factory foundation for the proposed lock structures." 

Mr. Stevens, the chief engineer of the canal, states 
that besides indurated clay, there is what is called blue 
clay and sand, clay, gravel and fine sand, etc. This is 
not so hard as the indurated clay, but is in every re- 
spect an equally good and sufficient foundation for 
locks, etc. Mr. Stevens believes that this material is 
"as good as the indurated clay and good enough in any 
case" to form a satisfactory foundation. 

* i ■ i » — 

THE PANAMA CANAL CONTRACT. 

The two most important events that have happened 
in connection with the construction of the Panama 
Canal since the recent visit of President Roosevelt to 
the Isthmus, have been the opening of the bids for the 
construction of the canal and the recent presentation 
of the report of the Isthmian Canal Commission in re- 
lation to the new borings which have been made along 
the site of the Gatun dam and locks. The most sur- 
prising fact developed at the opening of the bids was 
the wide disparity between the percentages for which 
the contractors offered to do the work. It will be re- 
membered that under the terms of the contract the 
present plant of the government will be taken over by 
the contractor, who will act practically as the agent 
of the government, and that the contract is to be given 
to the firm which offers to do the whole work at the 
smallest percentage of the estimated cost of the canal, 
always presupposing that the contractors are otherwise 
satisfactory to the government. The bidders offered 
to do the work for a percentage which varied from 
6.75 to as high as 28 per cent of the total cost. The 
remarkably low bid of 6.75 per cent was made by a 
firm of which the junior member is not considered to 
be acceptable to the government, and, as matters now 
stand, the senior partner is seeking to associate with 
him one or more individuals or Arms that will meet the 
government requirements. At the same time, in a state- 
ment recently issued from the White House, the pub- 
lic is inlormed that the President is highly gratified 
with the rapid progress which is being made under 
existing conditions, about half a million cubic yards 
having been taken out of the Culebra cut during the 
past month, while the amount of excavation is steadily 
increasing. 

It is evident that the government is even at this 
late day considering the construction of the canal 



under its own supervision by the engineers of the 
United States army, as an alternative to its being built 
by contractors under the present chief engineer of the 
commission. We have always felt, and do still strongly 
believe, that contract construction will be found to be 
the most speedy and economical, in spite of the fact 
that an amount equal to at least 6.75 per cent of the 
cost of the canal must be paid to the contractor. The 
advantage of contract construction is shown in the- 
statement from the White House above referred to when 
it says: "The real object in contracting the work is to 
have assembled a large number of the best specialists 
in each class of work." It is this advantage which has 
led to the placing of all great engineering works,, 
whether for State or municipal improvement, or the 
extension and improvement of railroads, with responsi- 
ble contracting firms. There is every reason to believe 
that the economies in time and cost usually secured in 
carrying through these great works will be also secured 
if the same policy is followed at Panama. There is no- 
reason why the considerations which render it ex- 
pedient for New York city to build its $160,000,000 
water supply system by contract should not hold good 
for the construction of the $140,000,000 canal at the 
Isthmus. We do not advocate construction by con- 
tract because of any doubt of the ability of the army 
engineers to handle the work successfully; for we doubt 
if, anywhere in the world, there is to be found a body 
of men so well qualified by technical training and wide 
experience as this fine body of "professional men. It is 
through no fault of theirs that work done by the gov- 
ernment is, or at least is popularly supposed to be, 
usually more expensive than work done by contractors 
under the supervision of civilian engineers. 



SHOULD THE STEEL MAKERS SUBSIDIZE OUR 
SHIPBUILDERS 1 

There is much good sense in the suggestion made 
by Mr. Alexander R. Smith, in a recent pamphlet on 
American shipping, that the powerful corporations en- 
gaged in the manufacture of steel and iron should com- 
bine for the purpose of offering for a fixed period a 
substantial bounty for the construction in the United 
States of ships built of American steel. It is sug- 
gested that such action should be taken simultaneously 
with the passage by the government of the Merchant 
Marine Commission's Shipping Bill, or of some other 
measure of equal effectiveness; and the author believes 
that upon the passage of such a measure by Congress, 
coincidently with the announcement of such a bounty 
to be paid by the steel concerns on steel ships built 
in this country, the rapidity of the increase of our for- 
eign-going tonnage would be immediate, and so great 
in its proportions as to practically create a new in- 
dustry. 

The suggestion is not by any means novel or untried. 
For many years German syndicates have paid large 
bounties on exports of manufactures, with such success 
that the policy has recently been discontinued, only 
because it had operated so successfully as to be no 
longer necessary for the encouragement of the manu- 
facturer or the advancement of trade. If our American 
steel concerns should take the initiative, and announce 
the institution of a system of bounties, it is believed 
that such a step would stimulate Congress to pass the 
pending shipping bill. 

The considerations upon which the above suggestion 
is made are that in the United States there are prob- 
ably half a dozen steel-manufacturing corporations 
whose aggregate capital exceeds $2,000,000,000, and 
whose net earnings probably now exceed $200,000,000 
annually. During the fiscal year ending June 30, 1906, 
the value of our exports of iron and steel was over 
$160,000,000, and it is admitted that in many cases the 
articles of export were sold at a reduction consider- 
ably below the prices obtained for the same articles in 
the United States. This, it is claimed, is tantamount 
to a bounty paid by the producers of those articles 
for the purpose of securing and holding a foreign trade 
regarded as of value and benefit to such producers. It 
is considered that the amount of that bounty, or 
lower price, is considerably in excess of the bonus of 
from $3,000,000 to $5,000,000 a year, which it is sug- 
gested should be offered for a period of ten years by a 
combination of the steel and iron manufacturers. Such 
a bonus, based upon the tonnage of steel ships built 
in the United States for our foreign trade, would 
establish an industry in the United States which might 
conceivably raise our merchant marine to that leading 
position which it held in the middle of the last century. 



WHY THE BIG ONE-CALIBER-GUN BATTLESHIPS ARE 
BEST. 

In a letter recently written by President Roosevelt 
to the chairman of the House Committee on Naval 
Affairs, advocating the construction of two 20,000-ton 
battleships of the "Dreadnought" type, the President 
presents a powerful and convincing argument in favor 
of big ships, and offers much valuable information 
upon a greatly misunderstood question. The facts and 
arguments of his letter are based upon a masterly dis- 
cussion of the subject in a recent report by Lieutenant- 
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Commander William S. Sims, who has been mainly re- 
sponsible for the recent remarkable development of the 
marksmanship of the United States navy. The report 
is published in its entirety in the current issue of the 
Supplement for the benefit of those of our readers who 
wisl 1 .. 1- a more complete statement of the arguments 
in fav^r of the high-speed, all-big-gun, uniform-caliber, 
battleship than it is possible to give in the present 
article. 

The report is based upon recently acquired informa- 
tion regarding the events of the battle of the Sea of 
Japan, which Lieutenant-Commander Sims considers to 
be absolutely reliable. We may summarize his deduc- 
tions by saying that he favors the "Dreadnought" type 
of battleship in respect of its size, of its high speed, and 
of its use of large guns. of uniform caliber. Further- 
more, ihe .proves that not only is a battleship of this 
type "more efficient 1 per unit of displacement, but that it 
costs considerably less per unit of fighting power and 
is considerably more economical to .maintain. 

In proving the, superiority of the 12-inch gun, Lieu- 
tenant-Commander Sims states that experience has 
shown that the percentage of hits per round is greater 
with large than with small guns. The danger zone, 
or the space' within which a ship will be hit, is, at 
6,000 yards range, 100 per cent greater for the ] 2-inch 
than for the 6-inch gun. The latest reports of Japa- 
nese, fire in the battle .of the" Sea of Japan state that 
19.6 hits per cent of rounds fired were made by the 
12-inch grins, and that this was twice as great as the 
percentage obtained with the smaller guns. The Japa- 
nese fired 50 pounds of small-caliber projectiles for 
every pound that reached the enemy; but they fired 
only 5 pounds of 12-inch shell, for every pound that got 
home. Add to this the fact the 12-inch shell has a 
bursting charge of 38 pounds as against a bursting 
charge of 4 pounds for the 6-inch shell, and the supe- 
riority of the 12-inch gun is strongly established. An- 
other powerful argument in favor of using only one 
caliber of gun is the modern system of fire control, 
with which such accurate shooting has been obtained 
in our own and the British navy. Accuracy of gun 
fire has come to be regarded as the most vital element 
of all fn the fighting efficiency of a warship. At the 
longer ranges it is necessary to have an observing 
party for each caliber of gun, whose duty it is to check 
the accuracy of the sighting bar by observing the 
splash of the projectiles. If the ship carries two or 
more calibers of gun, there must be a duplication 
both of the observation party and of the fire-controlling 
apparatus. A most important point brought out by 
this report is that "interference," of which we have 
heard so much recently, is not a question of the influ- 
ence of .the flash of the guns so much as of the disturb- 
ance of the atmosphere, or "the refraction of the 
lines of sight by heated gases." Before a gun, adja- 
cent to another gun which has just been fired, is dis- 
charged, it becomes necessary to wait until the hot 
gases of the first discharge have cleared away, and 
hence, the frequent firing of a numerous battery of 
small, rapid-fire guns seriously interferes, by the heat- 
ing of the atmosphere, with the fire of the more impor- 
tant large-caliber guns. This is especially, true of the 
after pair of 12-inch guns, across whose line of sight 
the heated gases will pass as the ship moves forward. 
Hence, there is bound to be a decided advantage in 
mounting a smaller number of high-powered guns of 
uniform caliber; since the ultimate object of warship 
design is accuracy of fire, or the getting home of a 
maximum number of hits of maximum destructive 
effect within a given time. 

Another important advantage of the "Dreadnought" 
type of ship established by Lieutenant-Comma'nder Sims 
is the fact, that in the case of two fleets of equal total 
displacement, in one of which that total is made up of 
ten 20,000-ton battleships, and in the other of twenty 
10,000-ton battleships, the advantage of concentration 
of broadside fire would lie altogether with the fleet of 
"Dreadnoughts." For the fleet of ten big ten-gun ships, 
which would be strung out in a comparatively short line 
of battle, would be able to offer a broadside of thirty- 
eight 12-inch guns per mile, as compared with a broad- 
side of only twenty-one 12-inch guns per mile, offered 
by the longer line of ships of the mixed-battery type, 
carrying only four 12-inch guns apiece^ The effect of 
this would be that the portion of the four 12-inch gun, 
old-type battleship line, which was immediately oppo- 
site the fleet of ten 12-inch gun, modern battleships, 
would be enormously overmatched, at a range of 6,000 
yards, by the superior number of 12-inch guns opposing 
it, and its higher speed would enable the big-ship fleet 
to maintain that range indefinitely. 

Compared on the basis of comparative cost, the all- 
big-gun, one-caliber battleship costs less than the four- 
big-g\m, multiple-caliber, smaller ship, when both are 
eempared on the same unit basis. Thus, although the 
big battleship can concentrate 80 per cent more guns 
within a given length of line of battle, the first cost is 
only 50 per cent greater per unit of concentration, while, 
measured on the same basis, the size of the crew re- 
quired to fight the big ships is about 50 per cent less. 
Another important economy is secured in respect of the 



annual e*st of maintenance; for the cost of maintain- 
ing ten 20,000-ton ships would be less by about $10,000,- 
000 per annum than that of maintaining twenty 10,000- 
ton ships mounting the same total number of 12-inch 
guns. 

Upon no question affecting modern tactics do the 
results of the battle of the Sea of Japan speak with 
greater emphasis than that of the value of high speed; 
for it now appears that the Japanese ships had an ad- 
vantage of speed of between 6 and 7 miles an hour, 
the Russian fleet maneuvering at about 9 knots, and 
the Japanese at between 15 and 16 knots. This enabled 
Admiral Togo to place himself at that range (about 
6,000 yards) at which he found that he could inflict 
a maximum amount of damage on the enemy, while 
yet keeping outside the extreme range at which the 
Russians were able to do any effective shooting. 



COMPARATIVE TEST OF ALCOHOL, KEROSENE AND 
GASOLINE AS AUTOMOBILE FUELS. 

The first practical demonstration of the use of de- 
natured alcohol as a fuel for automobile use was made 
last week by a Maxwell touring car, which was run 
from New York city to Boston on 40% gallons of the 
new tax-free alcohol. In order to make a direct com- 
parison, two identical cars, the motors of which were 
run on kerosene and gasoline respectively, accom- 
panied the alcohol-driven machine. The test was made 
under the supervision of the Automobile Editor of this 
journal and representatives of the Automobile Club of 
America and the American Automobile Association. 
It yielded considerable interesting data as to the con- 
sumption of gasoline, kerosene, and alcohol in an or- 
dinary two-cylinder, opposed-type engine when used to 
drive a car at an average speed of about 15 miles an 
haur over roads covered with snow of from 4 to 10 
inches depth. 

The start was made from New York at 9:10 A. M., 
January 28> and the cars reached Boston together at 
1:15 P. M. January 30. The trip was thus made com- 
fortably in two and one half days, despite the fact 
that the weather was rather cold and the ground was 
covered with about a foot of snow. 

As is well known, the Maxwell engine is of the 
double-opposed-cylinder type, having a bore and stroke 
of 5 inches and a compression of about 60 pounds. It 
drives the live rear axle through the usual 3-speed 
sliding gear transmission, propeller shaft, and bevel 
gears. Individual spark coils with vibrators, fed by 
six cells of dry battery, supply the high-tension igni- 
tion current. All valves are mechanically operated; 
the cooling water is circulated without a pump on the 
thermo-siphon principle; and the entire engine and 
gear box form a unit, suspended at three points. On 
account of the low compression, it was not expected to 
show much efficiency with denatured alcohol as a 
fuel, for this substance requires a compression three 
or four times as great as does gasoline, in order to 
equal or surpass it in thermal efficiency. Used in an" 
engine with the proper compression and having a long 
stroke, a thermal efficiency of 31 per cent has been 
obtained as against 20 to 23 per cent with gasoline. 
The main object of the test was to demonstrate that 
a modern gasoline car can be run successfully on al- 
cohol or kerosene if necessary, and to bring out the 
relative cost of operating it on either of the three 
fuels. In order to start the engines, when' cold, it was 
found necessary to prime with gasoline. The one that 
was run on kerosene was provided for this purpose 
with a special pipe extending from the dashboard to 
the inlet pipe, and at first it was necessary to run it a 
couple of minutes in this way, until it had become 
warm. In the case of alcohol, by squirting a little 
gasoline into the hot-air jacket around the cylinder, 
to which is connected the air inlet pipe of the car- 
bureter, the engine could be readily started and would 
continue to run on alcohol. The power developed by 
the engine, when running on the new fuel, seemed fully 
equal to that developed when it was run on gasoline, 
and the pulling qualities of the engfne when its speed 
diminished under load were remarkable, being the 
nearest approach to a steam engine that we have thus 
far observed. Despite the fact that it was the most 
heavily loaded (weighing 2,750 pounds, as against 2,520 
and 2,270 of the kerosene and gasoline cars), the al- 
cohol machine opened the way through the snow and 
kept well ahead of the other cars. There seemed to be 
nothing lacking in power and speed. The kerosene 
car, too, showed good power and speed, especially the 
first day. Later on the heavy carbon deposit which 
undoubtedly formed in the cylinders owing to incom- 
plete combustion, caused the engine of this car to 
knock badly under a load, apparently from pre-igni- 
tion. The spark plugs 011 this car were provided with 
spark gaps, as a result of which they operated with 
little or no trouble. That the kerosene was not vapor- 
ized properly but was burned fn excess in the raw 
state could readily be seen from the heavy, ill-smell- 
ing smoke that was emitted. Because of the lubricat- 
ing qualities of the kerosene, the driver was able to 
run his car half of the distance without the use of 



lubricating oil in the cylinders. On account of its low 
cost and other desirable features, kerosene would no 
doubt come into wide use, especially for commercial 
work, if some form of carbureter were introduced that 
would thoroughly gasify the liquid. Even with a 
greatly increased consumption, on account of its low 
cost, it was the cheapest of the three fuels used. The 
car running on this fuel averaged 7.4 miles per gallon, 
as against 6.13 of the alcohol car and 10.1 of that run 
on gasoline. 

The total fuel consumption of the three cars — gaso- 
line, kerosene, and alcohol — for the 250-mile journey 
was 24%, 33-!4, and 40% gallons respectively. At the 
prevailing prices of these three fuels, viz., 20, 13, and 
37 cents per gallon, the total fuel expense of each car 
was $4.95, $4.39, and $15.07. This would make the cost 
per car mile $0,019, $0.0175, and $0.0603 in the order 
named, and the cost per ton-mile $0.0169, $0.0139, and 
$0.04.48. From the latter figures it is seen that at the 
present time the use of denatured alcohol as fuel in 
an ordinary gasoline automobile engine fitted with the 
regular carbureter costs nearly two and one-half times 
as much as the use of gasoline, and over three times as 
much as the use of kerosene. In order to be on a par 
with gasoline at 20 cents a gallon, alcohol must be 
purchasable at 22 cents a gallon and must be used in a 
specially constructed engine giving 10 per cent more 
thermal efficiency than does the gasoline engine. Al- 
ready, one month after the new alcohol law has gone 
into effect, the denatured spirit made by the addition of 
10 parts (by weight) of wood alcohol and % part of 
benzine to every 100 parts of 90 per cent grain (ethyl) 
alcohol, can be purchased through dealers in this city 
for $0.36 a gallon in 5-barrel lots. A decided, increased 
demand has already occurred for the spirit for use 
in the varnish and similar industries, and when once 
ft begins to come into use as a motor fuel, with the 
largely increased demand that will then occur, the 
price will no doubt drop to approximately the same 
figure as that at which gasoline can be purchased to- 
day. Because it lacks the dangerous and ill-smelling 
qualities of gasoline, wealthy automobilists may yet 
prefer it to this fuel even though the expense be 
greater. 

A description of some of the foreign carbureters 
which have been designed for alcohol motors, as well 
as much information regarding the theory and prac- 
tice of this type of engine, will be found in the new 
book "Industrial Alcohol," which we will publish dur- 
ing the present month. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1623, opens with an 
article by William Mayner on the Rudolf Virchow 
Hospital, which is, perhaps, the finest institution of its 
kind in Europe. Something of the size of the institu- 
tion may be gathered from the fact that it numbers 
fifty-seven buildings. Following the publication of the 
plans and specifications for constructing a 100-mile 
wireless telegraph set in Scientific American Supple- 
ment No. 1605, and the location and erection of a suit- 
able station for housing and operating this installation, 
printed, in Scientific American Supplement No. 1622, 
Mr. A. Frederick Collins, in the current Supplement, 
describes how the set may be installed in the station 
to the best advantage, and finally, how the instruments 
may be properly adjusted and tested. An historical 
account of the eolipile, an ancient steam generator, 
is given by Mr. S. J. Berard. The epoch-making paper 
on the art of cutting metals read by Mr. Frederick W. 
Taylor before the American Society of Mechanical En- 
gineers contains no more important chapter than that 
on the "Chatter of the Tool." This chapter will be 
found published in the current Supplement. The Eng- 
lish correspondent of the Scientific American writes 
on a novel engineering achievement in burying a river 
to a depth of 120 feet. Mr. W. H. Dugdale writes in- 
structively on some early vicissitudes in engineering. 
Some practical hints for concrete constructors are 
given. The third installment on new incandescent 
electric lamps is published. The well-known aeronaut 
Carl E. Myers writes on the progress in airships and 
on forms of gas bags. A very good article is that on 
the tactical value of the "Dreadnought" type of battle- 
ship, the arguments being based upon the results of the 
battle of the Sea of Japan. 

=_►.#*.». — 

TELEPHONE STATISTICS. 

Figures of the amount of business connected with 
telephones made public to-day, indicate that there were 
5,071,500,000 exchange telephone talks and 133,600,000 
long-distance or toll communications in the year 1906 
in this country. On December 31 there were 7,107,835 
instruments in use, 1,436,236 miles of toll wire, 2,385,- 
742 miles of underground wire, 11,373 miles of subma- 
rine wire, and an aggregate of 6,080,282 miles of -wYre 
devoted to telephone service. The stations number 
2,715,367, the total circuits 1,407,900, and the employees 
90,000. These figures show a growth in six years of 
171 per cent in number of employees, of 239 per cent 
in the number of stations, and of 349 per cent in the 
total number of miles of wire. 
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THE ACCIDENT TO THE STANLEY STEAM RACER. 

The accident which happened to the Stanley steam 
racing car on January 25 at Ormond Beach, Pla., while 
its driver, Marriott, was endeavoring to beat last year's 
record of a mile in 28% seconds, is described graphical- 
ly by Mr. George H. Curtiss, the motor-bicycle builder, 
in the appended letter: 




The Boiler of the Racer Alter the Accident. 

"We were obliged to crate up our 8-cylfnder, owing 
to the buckling of the frame, and were out with one 
of our double cylinders with a tandem attachment, 
with which we were to try the mile (two on) imme- 
diately after Marriott. Mr. Waters (who was to ride 
the rear seat in our tandem trial) and myself were 
just back of the starting line as the "Bug" came to 
the tape which began the mile. As is commonly 
known, these steamers come to the start with a very 
high pressure of steam, saving it until the line is 
reached, then opening wide the throttle and fairly 
shooting over the line. This sudden spurt, together 
with the flat boarded surface of the bottom of the car 
and the fact that all the weight of the car is well back, 
taken in conjunction with a slight depression in the 
beach, formed, in my opinion, 
the true cause of the acci- 
dent. The slight depression 
in the course gave the car 
(which was provided with 
light springs) a toss-up. The 
sudden application of power 
assisted in raising the fore 
part of the car, which, as I 
mentioned, is very light. The 
floor then acted as an aero- 
plane — the car glided, with 
the rear- wheels only on the 
beach. It then swerved side- 
wise, and when the front 
wheels again came in contact 
with the ground, it was head- 
ed toward the sea, and the 
wheels of course went down 
and the car rolled over and 
over, breaking to fragments. 
The boiler kept on going, 
and rolled several hundred 
feet farther than the balance 
of the car, the escaping 
steam giving the appearance 
of a meteor rushing through 
the surf. 

"I have heard Marriott 
speak of this tendency of 
the car to glide, and as we 
actually saw the car rise, 
there is no doubt about this 
point. I have often noticed 
in starting a powerful motor 
cycle, with throttle open, the 
front wheel is raised clear of 
the ground. If any further 
attempts at speed are made 
with four-wheele.s, the weight 
should be farther forward, 
the power applied more 
gradually, and no body should 
be used. None of these 
troubles showed in our 40- 
horse-power motor cycle. Not 
having springs, it stayed on 
the beach in good shape, and 
handled as easily at 120 
■mWe* axv "nowc as at sixty OT 
seventy miles." 



THE FASTEST AND MOST POWERFUL AMERICAN 
MOTOR BICYCLE. 

What is unquestionably the most powerful, as well 
as the fastest, motor bicycle ever built in this country 
made its appearance at the races at Ormond Beach 
recently; but, owing to the breaking of a universal 
joint and subsequent buckling of the frame, this ma- 
chine made no official record. It was built by Mr. G. 
H. Curtiss, a well-known motor-bicycle maker, with 
the idea of breaking all records. The machine was 
fitted with an 8-cylinder air-cooled V-motor of 36-40 
horse-power. The motor was placed with the crank- 
shaft running lengthwise of the bicycle and connected 
to the driving shaft through a double universal joint. 
A large bevel gear on this shaft meshed with a similar 
one< on the rear wheel of the bicycle. ■ The total 
weight of the complete machine was but 27 5 pounds, 
or 6.8 pounds per horse-power. In an unofficial mile 
test, time.d by stop watches from the start by several 
persons who watched through field glasses a flag waved 
at the finish, Mr. Curtiss is said to have covered this 
distance in 26 2-5 seconds, which would be at the rate 
of 136.3 miles an hour — a faster speed than- has ever 
been made before by a man on any type of vehicle. 
Unfortunately, before this new mile record could be 
corroborated by an official test, the universal joint 
broke while the machine was going 90 miles an hour. 
Fortunately, it was brought to a stop without injury 
to its daring rider from the rapidly-revolving driving 
shaft, which was thrashing about in a dangerous man- 
ner. Later on, the frame buckled, throwing the gears 
out of line, and the official test had to be abandoned. 
With his 2-cylinder machine, Curtiss rode a mile in 
46 2-5 seconds in a race with Wray on a 2-cylinder 14- 
horse-power Pugeot motor bicycle, only to be beaten 
2 seconds by the latter in a subsequent race, wherein 
a speed of about 80%' miles an hour was obtained. 
With one of his single-cylinder machines Curtiss made 
a mile in 1 minute 5 3-5 seconds on January 21. 



of them hundreds of miles in length. A perfect high- 
way runs from Bombay to Delhi, 900 miles, over which 
the trials were made in 1904. 

Prom Peshawar, farther north at the frontier of 
Afghanistan, a fine road extends all the way to Cal- 
cutta, a distance of 1,500 miles. These and similar 
roads are known as the grand trunks, and wer, ouilt 




India lor Automobiles. 

India is rapidly taking a leading place in the ex- 
ploitation of the automobile industry in foreign fields. 
Reliability trials were held at Mysore, fn southern 
India, during the Christmas holidays. These were 
followed by a general motor car exhibition at Cal- 
cutta from January 21 to 30, at which all the leading 
European manufacturers were represented. 

One cause of the popularity of the motor car in 
India is the number and extent of good roads, some 




The Racer Before the Accident. 




A 40 H. P. Racing Motor Bicycle Fitted With an 
8-Cylinder V Motor. 

and maintained as military highways before the ad- 
vent of the railways. These highways of travel are 
kept in perfect repair. Others equally as good are 
spread throughout the country, and in some of the 
states ruled by native princes particular care is given 
to the roads. One enterprising prince, the Maharajah 
of Gwalior, has caused a motorists' road guide of his 
state to be published, with maps, lists of rest houses, 
and other information. 

The high-class and high-priced cars which in any 
country must be considered as luxuries, have found 
their best customers among the native rulers, whose 
example has been followed by the rich Parsee mer- 
chants and financiers of Bombay, and in a modest de- 
gree by some of the officials 
of the Indian government. 
Gradually the use of motors 
has spread until they have 
ceased to be looked upon as 
luxuries, and are now re- 
garded as necessities by a 
growing number of persons 
who are able to invest from 
$1,000 up to $5,000 in a mo- 
tor vehicle. At first it was 
found necessary to employ 
English chauffeurs, and this 
is still done by the owners of 
the finest cars, but it is now 
possible to obtain competent 
native drivers at very mod- 
erate wages. 

The Indian Prince, Ma- 
harajah Gaekwar, who re- 
cently visited this country, is 
the possessor of sixteen auto- 
mobiles, motoring being his 
favorite pastime. He owned 
one of the first fifty automo- 
biles manufactured. 



Pkotograpus by Leaesre. 



Part of the Body of Racer After the Accident. 
THE ACCIDENT TO THE STANLEY STEAM RACING CAR AT ORMOND BEACH. 



The total length of rail- 
ways now working in Mexico< 
is 13,507 miles, and most rail- 
ways report increases in their 
traffic returns. With the ex- 
ception of the opening of the 
Matamoras branch of the Na- 
tional Railway of Mexico 
there was but little railroad 
construction of importance 
in 1905, but during the 
last year — 1906 — there was 
considerable activity, notably 
the extension of the South- 
ern Pacific system from 
Guaymas in Sonora south 
along the Pacific coast to 
Mazatlan and Tepic, and 
eventually to Guadalajara. 
This, together, with the ex- 
tension of the Mexican Cen- 
tral to CoUma and MaufcaiiU- 
lo will give better access than 
hitherto to the Pacific coast. 
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MACHINE FOR RECORDING THE VIBRATION OF 
SHIPS. 

BY DANIEL M. I.UEHRS. 

A machine, scientifically known as a pallo graph, is 
the invention of a German engineer, Herr E. Otto 
Schlick, and was built by the writer. The records or 
cards are instantaneous records of the displacement 
due to vibration of that part of the ship at which the 
instrument is placed. When the instrument is set up 
and working, one pen records the vertical, one the 
transverse, and another the longitudinal vibrations. 
At the same 
time a break- 
circuit clock re- 
cords half-sec- 
ond time sig- 
nals, by means 
of an electric 
spark from an 
induction coil 
piercing the pa- 
per. The revo- 
lutions of the 
engine, or en- 
gines if a twin- 
screw steamer, 
are also record- 
ed at , the same 
time and in the 
same manner; 
the breaking of 
the circuit being 
done by a con- 
tact block, fixed 
to the engine 
shaft and re- 
volving with it, 
passing under 
a brush and 
breaking con- 
tact at the instant one of the pistons of the engine is 
at the top or bottom of its stroke. This is important, 
in order that one may know the exact position and 
direction of motion of the various pistons, and the 
propeller at which the maximum vibrations occur. 

Vibration in a vertical direction is recorded by the 
apparatus shown in Pig. 3. This consists of an arm 
R having at one end, B, a knife edge bearing on agate, 
and at the other a weight A. This arm is suspended 
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work that its motion shall be as nearly horizontal as 
possible; and for the limited travel of the weight, is 
for all practical purposes a truly straight line mo- 
tion. The weight W has attached to it two rods ft' 
free to slide through the sleeves t, which form part of 
the top rod u. This rod U is pivoted in the blocks XX' 
sliding in the main frame. 

The frame m n n' m/ is pivoted to ft li' at m m', and 
is free to rotate about the fixed pivots O O'. Thus 
when the weight moves from its center position, the 
pivots m m' move in the arc of a circle having its 
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Tig. 1.— THE SCHLICK PALLOGRAPH. 



n 



Tig. 3. 

in a horizontal position by the springs S and 8. The 
point of suspension C is below a line joining the center 
of the weight A and the knife edge B. This is so 
adjusted that when the weight moves down, and thus 
increases the tension of the springs, the moment arm 
C B is decreased; thus the force exerted by the spring 
supporting the weight remains practically constant, 
and the weight remains wherever it is placed, or in 
other words is in indifferent equilibrium. One end of 




Tig. 4. 

each of the two springs 8 and S is attached to the 
beam, havfng a knife edge bearing at its center, bear- 
ing in a block B, capable of movement along the link 
L, which can be rotated about its center by adjusting 
screws. The weight A and point of suspension C, can 
also be moved along the arm R; thus one is able to 
vary the time of vibration of the system at pleasure, 
it being very important that this should not coincide 
with the time of vibration of the ship. 

The apparatus for recording horizontal vibrations 
consists of 1 weight W, Pig. 4, so suspended by link- 



center at 0. If ft ft' were fixed at t V and not piv- 
oted at m, m', W would also move in the arc of a circle 
having X as its center; however, as ft ft' is pivoted and 
free to slide through t t', they will slide enough so that 
the combination of ft ft' sliding through t V , and rotat- 
ing about an axis through XX', raises the center of 
the weight W an amount it tends to fall due to the 
rotation of m m' about O O'. Thus the center of 
weight W moves in a horizontal line. 

The blocks X X' and the top rod u are capable of 
being raised or lowered by the miter gears on top. 
This vertical motion raises or lowers the upper point 
of suspension of the linkwork, hence the length and 
therefore the period of the equivalent simple pendulum 
can be varied at will. 

The motion of the center of the weight W of the 
transverse. system is transmitted directly to the record- 
ing penholder by means of a rod, provided at each 
end with universal joints to eliminate friction and 
side strains. The motion of the longitudinal system is 
transmitted by means of a bell crank and rods, also 
provided with universal joints. All transmission rods 
are provided with turnbuckles and locknuts, so that 
the pens can be adjusted to the zero position on the 
paper when the weights are in their mid-position. 

The paper is fed in a continuous strip 9 inches wide 
at the rate of 30 inches per minute, from the supply 
roll V, Pig. 5, over the brass drum D, thence down 
around the roll f, thence up and between the rubber- 
covered feed rolls ff, thence under the shear bar V 
and out. Power is supplied by a large spring motor. 

The penholders are of sheet aluminium, having a 
long foot, provided with pivot bearings, Pig. 5, and 
an adjusting screw for varying the pressure of the 
pen upon the paper. Hunt's round-pointed "Drawing" 
pens No. 99 were used, carried in aluminium quills 
capable of adjustment in a vertical plane, in order that 
all pens and the spark points be brought into the same 
straight line at right angles to the direction of motion 
of the paper. 

The machine is mounted upon four leveling screws, 
it being necessary that it stand perfectly level while 
recording. It has been found impossible to take rec- 
ords while the ship is in rough water; the horizontal 
systems are so sensitive that the turning of the ship's 
head even a small amount while under 8 or 10 knots 
brings the pens into- collision and spoils the record. 
The machine weighs, complete with batteries, 167 
pounds. 

The question has often been asked, Of what use is 
such a machine? What if the ship does vibrate, what's 
the harm? How are you going to stop it? The 
harm is, that if the vibration is of sufficient magnitude 
it racks the ship, and even though comparatively slight 
it makes a ship very uncomfortable to live upon. For 
example, on the weather deck of the "Kershaw," di- 
rectly over the propeller, a vertical vibration of 0.06 
of an inch was recorded. This vibration occurred 432 
times per minute. Now, a person weighing ISO pounds 
standing beside the machine would have experienced 
a variation of pressure upon the soles of his feet, above 
and below his weight, an amount equal to F= 0.142m 



X 10~ s X « 2 S (George W. Melville in Marine Engineer- 
ing, p. 63, vol. viii.) where m is the weight of the per- 
son in pounds, n the number of vibrations per minute, 
and 8 the amplitude, or 0.06 inch in this case. This 
gives F the value of 2.54 pounds. So that at one in- 
stant his apparent weight is 160 + 2.54 or 162.54 
pounds, at the next 160 — '2.54 or 157.46 pounds, a total 
variation of a little over 5 pounds. At the same time 
he experiences a horizontal vibration having an ampli- 
tude of 0.12 of an inch occurring 300 times per minute, 
producing a horizontal pressure of 2.45 pounds. It 

will be readily 
seen that even 
this slight vi- 
bration tends to 
make a ship un- 
com f o r t a b 1 e. 
The "Kershaw" 
is by no means 
a heavy offend- 
er in this re- 
spect. 

A ship's hull 
like all bodies 
possesses elas- 
ticity. If an ex- 
ternal force acts 
upon this at 
regular inter- 
vals, it will set 
up a series of 
vibrations. This 
action is best 
illustrated b y 
taking a slender 
rod, ACB, Fig. 
6, of uniform 
section and ma- 
terial. If a 
force be applied 
at A the rod will bend, assuming the position A 1 G 1S B 1 . 
If this force be removed the rod will spring back, but 
will not stop at its original position, but will pass to 
some position A, C, B„ finally coming to rest at its 
original position. If the force, instead of being re- 
moved, were periodically reversed in direction, the 
rod would vibrate between C, and Cj, and would come 
to rest only after the force had ceased acting. 

We have a similar condition upon a steamship, our 



Tig. 8. -THE TOP RAISED. 




Tig. 5. 

rod being the hull and our force representing the forces 
produced by the unbalanced forces of the engine and 
propeller. Like all elastic bodies, every ship has its 
natural period of vibration, different in every ship and 
dependent upon the structural arrangement, age, con- 




Fig. 6. 

ditlon, draft of water, speed, depth of water under the 
ship, position of the fixed weights, boilers, engines, 
etc., and upon the amount and stowage of the cargo, 
coal ballast, etc. By taking careful records with ttio 
machine, at regular intervals along the deck, a curve 
can be readily constructed, by taking distances along 
the deck as abscissas and amplitude of vibration as 
ordinates. This gives what is known as the node 
curve, and shows the positions of maximum and mini- 
mum vibration throughout the length of the ship. By 
placing the machine over and as near the propeller as 
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possible, one can determine which blade Or blades of 
the propeller, if any, is producing more vibration than 
the others. As the velocity of the wake, and hence 
the slip of the wheel, is greatest near the surface, and 
as the thrust of the propeller increases with the slip, 
consequently each blade of the propeller experiences a 
greater resistance near the top, and a less resistance 
near the bottom of its revolution; hence, as each blade 
passes through the top position, it produces a vibration 
upon the ship which is recorded by the machine. Be- 
ing mainly a transverse vibration, it is most notice- 
able on the transverse curve, which shows as many 
vibrations per revolution of the engine as the pro- 
peller has blades. If, now, one blade be a trifle larger 
or of slightly greater pitch than the others, it produces 
a greater vibration, and, knowing the position of the 
engine (as explained above) at the instant this blade 
passes through its position of maximum resistance, it 
is a simple matter to identify that'blade. 

The critical number of revolutions of the engine can 
also be determined with this machine. Vessels having 



HORNING AND EVENING STABS FOB 1907. 

BY FREDERIC R. H»NEY, TRINITY COLLEGE. 

The purpose of this article is the same as that of 
my contribution on this subject for 1906, viz., to assist 
the non-professional student in identifying the planets 
which rise before and which set after the sun, for any 
day of the year. 

The orbits of Mercury, Venus, the earth, and Mars 
are plotted; those of Jupiter, Saturn, Uranus, and Nep- 
tune extending beyond the limits of the page. 

Mercury's revolution round the sun is performed in 
very nearly 88 days; and since Venus revolves in her 
orbit in 224 days and a fraction, a common divisor. of 
88 and 224, i.e., 8 days, has been selected as a conven- 
ient interval of time. 

Mercury is represented in eleven positions 8 days 
apart during each revolution, and Venus is shown in 
twenty-eight positions at the corresponding dates. 

After an interval of exactly 88 days, Mercury gains 
on his first position only a very small fraction of a 
degree (= 5% minutes) and in four times 88, or 352 



intervals of eight days from January 6 to December 24. 
Jupiter's distance from the sun is more than five times 
that of the earth; it is therefore impracticable to 
plot his orbit on the same scale, and since his period 
is leas than twelve years, he revolves at an average of 
about 30 degrees a year. His positions in the heavens 
are indicated by the arrows for January 6, April 4, 
July 1, September 27, and December 24. His apparent 
motion is so slow that the reader will have little diffi- 
culty in approximately determining the intermediate 
position for any assigned date. 

The statements also apply to Saturn, whose distance 
from the sun is about nine and a half times that of 
the earth. His positions are indicated by the arrows 
for January 6, July 1, and December 24. His period 
is nearly 29% years. 

The apparent motions of Uranus and Neptune are so 
slow that it is only necessary to indicate the dates at 
the beginning and at the end of the year. The former 
is over nineteen times the distance from the sun to 
the earth, and his period is 84 years; while Neptune is 
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MORNING AND EVENING STABS FOB 1907. 



quick-running engines, such as torpedo boats, experi- 
ence an excessive vibration as the number of revolu- 
tions of the engine approaches a certain amount, de- 
creasing as "Cms noYnx'is -jasstfi 'onX Ttaj-pearmg at ea£n 
multiple of the original. This number of revolutions 
is known as the critical number, and is the point at 
which the number of revolutions of the engine coin- 
cides with the natural period of the ship's hull. 

With this machine the forces of the engine produc- 
ing vibration can be studied; and knowing the instan- 
taneous position and direction of motion of each part 
of the engine, those parts producing vibration can be 

flfeffffff&f, md mm adentM for their suppression. 

The effect of the various systems of balancing can also 
be studied and compared. 



An ingenious beacon is located . at Arnish Rock, 
Stornoway Bay, in the Hebrides, Scotland. It is a 
cone of cast-iron plates, surmounted by an arrangement 
of prisms and a mirror which reflect the lfght from 
the lighthouse on Lewis Island, 500 feet distant across 
the channel. 



days, during which Mercury makes four revolutions, 
he advances on his first position about 1-3 deg. (= 22 
minutes). By assuming a mean position, this very 
smaTl cttot \s a'ymViyis"iita a nil \a not noYYeea^e *m a 
plot of these dimensions. The positions of the planet 
are therefore made identical, and four dates are at- 
tached to each. Intermediate positions at intervals of 
four days are also shown. 

Mercury's position on January 6 is again reached on 
April 4, July 1, and September 27. Similarly, his 
position on January 14 corresponds with that of April 
12, July 9, and October 5. By this arrangement the 

planet's positions are indicated for 44 afferent iates. 

Since the period of Venus's revolution is 224.7 days, 
after the exact interval of 2 24 days she falls a little 
behind her first position of January C, and during the 
remainder of the year is represented by an open cir- 
cle with the new date attached. She reaches on Aug- 
ust 18 very nearly t*w» same, position as that occupied 
on January 6; and the same statement applies to each 
of the subsequent dates. 

The positions of the earth and Mars are shown at 



thirty times the distance between the earth and the 
sun, and his period of revolution is nearly 165 years. 

If the reader will note that the earth rotates on its 
axis \Tk 'One 4,\iecW«i «t XJae. attest (see September 27) 
he will see that at sunrise the observer is emerging 
from the shadow area, and that at sunset he is enter- 
ing it. Before sunrise any planet which in the plot 
is on the right of the sun will evidently rise before 
him, and is morning star; and after sunset any planet 
which is on the left of the sun will set after him, and 
is therefore an evening star. 

In order to ascertain which planets are morning and' 

evening stars, this page shouli he turned vntn the 

earth at the assigned date is between the reader and 
the sun, so that the date attached to the earth may be 
read without turning the head. For example, if this 
page is turned about one-quarter of the way around, 
until the earth in the plot on January 6 is between 
the observer and the sun, it will be seen that Mercury, 
Venus, and Mars are on the right hand of the sun, i.e., 
they are morning stars at this date. 

While ft is true that Mercury is approaching aphelion 
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his apparent distance from the sun is very much dimin- 
ished, on account of the relative positions of the planet 
and the earth, and he is also in the neighborhood of 
his maximum distance from the earth. He reaches 
superior conjunction on February 2; his apparent 
diameter is therefore approaching its minimum. 

On January 6 Venus is very near the earth. Her 
apparent diameter is about five-eighths of her maxi- 
mum size, which is more than six times larger in 
diameter than she appears at superior conjunction, 
when she is separated from the earth by a distance 
equal to the sum of the orbit radii of the planets. A 
large part of her surface is in shadow, but her visible 
illuminated surface reflects a great deal of light. 

At this date a large part of Mars's illuminated sur- 
face is visible, but on account of his great distance 
from the earth, his apparent diamefer is not more than 
about one-half as large again as the minimum. 

As between sunset and sunrise the observer is some- 
where within the shadow area, the reader will easily 
conclude from an inspection of the plot that on Janu- 
ary 6 Jupiter and Neptune will be visible during the 
hours of darkness. 

Saturn being on the left of the sun will set after 
him, anil is therefore evening star. The apparent dis- 
tance from the sun will diminish as the earth revolves 
in its orbit. 

If the reader will place a straightedge through the 
centers of the earth and sun, Uranus will appear a 
short distance on the right, and is therefore morning 
star. As the earth revolves in its orbit the apparent 
distance between the sun anil Uranus will evidently 
increase. 

In order to become familiar with the method of 
using the plot, the reader is recommended to give his 
attention to one planet, and note the change of its 
position relative to the sun and earth. Following the 
rule here given, he can easily determine whether it is 
morning or evening star, and also when conjunctions 
occur. 

At superior conjunction, Mercury and Venus change 
from morning to evening star; while at inferior con- 
junction, the change is made from evening to morning 
star. After five conjunctions, alternately superior and 
inferior, of which three will be superior and two infe- 
rior, Mercury will reach the last conjunction this year 
on November 14, when a transit across the sun's disk 
will occur. After this date Mercury will be morning 
star for the rest of the year. 

Mercury passes aphelion on January 14, April 12, 
July 9, and October 5. For several days before and 
after April 12 he will be seen very advantageously as 
morning star. Also before and after June 23 and Octo- 
ber 21 h-3 will be distinctly visible as evening star, 
when he is approaching anil receding from aphelion. 
These positions are selected as illustrations, because at 
these dates he is not far from his maximum distance 
from the sun. The perihelion passages are on Febru- 
ary 27, May 26, August 22, and November 18. The 
transit will occur four days before the planet reaches 
perihelion. 

Venus will be morning star until September 14, when 
she will reach superior conjunction. She will then 
be evening star for the rest of the year. 

The positions of Mars relative to the sun and earth 
before and after opposition, which occurs on July 6, 
have been explained in the Scientific American in a 
previous article (November 24, 1906), and with the 
aid of the plot the reader will have little difficulty in 
realizing the situation in the heavens of Jupiter, Sat- 
urn, Uranus, and Neptune at any assigned date. 
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Lead in Ice Cream. 

Baldoni (Riforma Med.) finds considerable amounts of 
lead in ice cream, fruit ices, etc., as sold in Rome. He 
attributes many of the disturbances of digestion occur- 
ring during the summer when ice cream, fruit ices, 
sorbets, etc., are consumed in larger quantities to the 
lead contained in these articles. The linings of the 
receptacles in which ice cream is made often consist 
of an alloy of tin and lead. The ingredients of ice 
cream dissolve this, but in addition to this, in turning 
the mass in the freezer a certain amount of the lining 
of the vessel is rubbed into the cream. This was 
proved conclusively by the writer, who found that 
particles of tin and copper were precipitated at the 
bottom of glass vessels in which he melted ice cream. 
On filtering the liquid these articles also were found 
on the filter. He destroyed the organic portions of the 
cream by means of fuming nitric acid and by elec- 
trolysis, and recovered the lead. 



Price of Illuminating Gas in England. 

Consul F. W. Mahin reports that the price of illum- 
inating gas in Widnes, Lancashire, England, is now 
32 cents to small consumers, but will be reduced to 30 
cents on July 1. Large consumers will pay from 22 
to 26 cents. This is claimed to be the cheapest gas in 
the world. The town has about 30,000 population. The 
price of gas is remarkably low everywhere in Great 
Britain, whether under public or private control, the 
general range of price being 40 and 70 cents. 



Large Powder Chambers a Cure for Erosion. 

To the Editor of the Scientific American: 

Supplementing my former letter and your editorial 
comments thereon, appearing in your issue of the 
19th instant, I desire to direct attention to further 
and most important lessons taught by the firing 
records made by both the Gen. Crozier wire wound, 
and the Brown wire 6-inch guns, recently tested by the 
United States government at Sandy Hook. 

Most surprising results were revealed in regard to 
high velocities with low maximum pressure. 

The first round from the Gen. Crozier gun, with 33 
pounds of powder (100-pound shot) gave a muzzle 
velocity of 1,604 feet per second, with a pressure of 
8,600 pounds per square inch. 

The second round (100-pound shot) with 49 pounds 
of smokeless powder, gave a muzzle velocity of 2,161 
feet per second, with a pressure of only 15,470 pounds, 
which was most astonishing in comparison with the 
results obtained with the old brown prismatic powder, 
when a pressure of about 37,000 pounds per square 
inch was required to secure about 2,000 feet per sec- 
ond velocity. 

To establish more fully the fact that these re- 
markable results were due to the large powder 
chamber, we quote the government record of the 
first two shots fired from the Brown wire 6-inch 
gun, which also had a powder chamber of about 
the same size as that of the Crozier gun: The 
first round with 33 pounds of powder (100-pound shot) 
gave a muzzle velocity of 1,913 feet per second, with a 
pressure of 12,275 pounds per square inch. The second 
round from the Brown gun, with 49 pounds of powder 
(100-pound shot) gave a muzzle velocity of 2,484 feet 
per second, with a pressure of only 20,866 pounds per 
square inch. 

Thus we have the records of both the Crozier and the 
Brown guns, both having large powder chambers, to 
establish conclusively the fact that such guns are cap- 
able of giving comparatively high muzzle velocities 
with low maximum pressures. 

Indeed, the official records show that these guns did 
give muzzle velocities as great as can be obtained from 
the best service guns of the same caliber now in use, 
with very much lower maximum pressures. 

The importance of these facts is, that when fired 
with service velocities of 2,600 or 2,700 feet per sec- 
ond the pressures would be so extremely low — at least 
10,000 pounds less than the service gun — that the life 
of these guns will be many times longer than that of 
any guns of the same caliber having the present serv- 
ice powder chamber. 

A 40-caliber 12-inch gun with a powder chamber of 
25,000 cubic inches, which would be about the same 
proportion as the chambers in the Crozier, and Brown 
guns, and with 480 pounds nitrocellulose powder, prop- 
erly granulated, would easily give an 800-pound shot 
a muzzle velocity of 2,600 feet per second, and with a 
pressure of not more than 26,000 pounds, per square 
inch. With that low pressure, a 12-inch gun could 
fire three or four times as many shots, without being 
very much eroded, as the 12-inch guns now in use can 
stand without serious erosion. These require a pres- 
sure of about 37,000 pounds per square inch to give 
the same velocity that 26,000 pounds pressure would 
give in a 12-inch gun with the larger chamber. 

It is stated in the last annual report of the chief of 
ordnance of the United States army, that the life of 
their 12-inch guns was limited to 60 shots. 

In event of great emergency a large-chambered 12- 
inch gun could be fired with 600 pounds of powder, 
which would give an 800-pound shot a velocity of 3,200 
feet per second and a pressure not exceeding 45,000 
pounds per square inch, being the service pressure of 
the above-mentioned 6-inch wire guns. 

The adoption of the large-chambered 12-inch gun is 
feasible, and" the weight of the gun need not be in- 
creased, nor its cost, if it were wire wound, and wound 
its entire length, on the plans of the Crozier .10-inch 
wire-wound gun, or the 6-inch Brown wire gun. 

This large-chambered 12-inch gun would have many 
advantages over the proposed 14-inch guns which were 
recently recommended by the Ordnance Department to 
replace the 12-inch guns now in service. 

1. In the first place, its cost, including carriage (the 
present disappearing carriage for 12-inch guns could 
be used), would be very much less than the 14-inch 
gun with correspondingly larger carriage. 

2. The life of this 12-inch gun with the large cham- 
ber would be as long as the more expensive 14-inch 
gun, when fired, to obtain the same energy. 

3. Such a 12-inch gun could be fired more rapidly, the> 
ammunition being so much lighter, and when emer- 
gency charges were necessary, it would have fully 50 
per cent greater striking energy. 

Pressures increase rapidly with the increased dens- 
ity of loading without a corresponding increase of 
velocity, as illustrated by the following figures, quoted 
from the official government firing sheet of the fi-inch 
Brown wire gun, viz.; 



33 pounds of powder gave 1,913 feet velocity with 
12,274 pounds pressure. 

49 pounds of powder gave 2,484 feet velocity with 
20,866 pounds pressure. 

61 pounds of powder gave 3,000 feet velocity with 
30,000 pounds pressure. 

75 pounds of powder gave 3,514 feet velocity with 
50,000 pounds pressure. 

84 pounds of powder gave 3,723 feet velocity with 
66,000 pounds pressure. 

If the powder chamber in this 6-inch Brown gun 
had been even still larger, so that the density of load- 
ing had not exceeded 0.6 of its capacity, the maximum 
pressures would have been much lower than they 
were, and. the muzzle velocities would still have re- 
mained about the same, and naturally the life of the 
gun would have been prolonged. 

In order to get high velocities from small or ordi- 
nary chambered guns, the density of loading is neces- 
sarily very high, thus resulting in high pressures and 
short life to the gun. John H. Brown. 

New York, January 30, 1907. 



Aeronautical Notes. 

Members of the Aero Club of "America will go to 
Washington, D. C, and make a balloon ascension at 
that city on Washington's Birthday. They expect to 
interest a sufficient number of people to form an af- 
filiated club in the capital city. 

The announcement has just been made that a wealthy 
American gentleman has given the Aero Club a prize 
running up into the thousands for the first flight in 
this country of a motor-driven aeroplane. The amount 
of the prize and the conditions under which it will be 
contested for have not as yet been announced. Alto- 
gether, the prizes offered in Europe and America now 
aggregate over $200,000, which should be sufficient 
inducement for inventors having a perfected machine 
to make some public demonstrations. The Wright 
brothers, of Dayton, Ohio, were in New York recently, 
and they stated that they were building two new ma- 
chines, one of which would be capable of carrying two 
people, while the other is intended for long distance 
flights. No doubt these gentlemen intend to compete 
for the prizes that have been offered. 

The Aero Club of America announces that, owing to 
the generosity of certain citizens of St. Louis, it will 
be enabled to offer a number of supplementary prizes 
to the contestants in the Bennett International Aero- 
nautic Cup Race, to be held in that city on October 19. 
These prizes are in addition to the International Aero- 
nautic Cup and the $2,500 offered to the winner. They 
include $1,000 for the contestant making the second 
greatest distance; $750 to the third; $500 to the fourth, 
and $250 to the fifth. These prizes will be given- in 
cash or plate, at the option of the winner. It is prob- 
able that the Aero Club will offer a separate cup to the 
aeronaut who remains in the air the greatest length 
of time, while the German-born citizens of St. Louis 
have promised a special cup to the representative of 
Germany who makes the best record in the race. For- 
eign entries closed Feb. 1. American competitors must 
make their entries 60 days before the race. The Am- 
erican team will be chosen by a committee from among 
about a half dozen entries. Three balloons, or other 
type of flying machine will represent each country, and 
it is expected that representatives of England, France, 
Germany, Italy, and Spain will take part in the second 
contest. 

By a decision of the Secretary of the Treasury under 
date of January 16, 1907, it has been decided that air- 
ships and balloons may be imported into this country 
under bond for the purpose of competing in the race. 
Free entry under bond by non-residents of the United 
States will be limited to balloons for the purpose of 
racing or taking part in specific contests, but not for 
display at shows of any kind. A consular invoice to 
cover such balloons must be obtained before departure 
from the United States consul at the city where the 
goods are shipped. On this consular invoice there must 
be affixed a declaration of intention by the oath of the 
owner, or his agent, to the effect that these balloons are 
shipped into the United States for the purpose of tak- 
ing part in the Gordon-Bennett International Aeronau- 
tic Cup Race. This consular invoice and certificate 
must be presented at the time of entry into the United 
States. The Aero Club of America has appointed 
Messrs. Niebrugge & Day, 121 Pearl Street, New York, 
to act for the contestants in this contest. It is sug- 
gested that balloons should arrive at the port of New 
York at least two weeks before the date of contest in 
order that they may reach St. Louis in ample time. It 
is also suggested that Messrs. Niebrugge & Day be 
given notice at least a week In advance of the shipment, 
with name of steamship. These gentlemen will make 
arrangements with some surety company to issue bonds 
to cover the customs dues. The balloons must be ex- 
porte'd from the United States within six months 
from the date of entry. 
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THE SOMERSAULTING AUTOMOBILE. 

A leading attraction at many of the county and 
State fairs last summer was the thrilling exhibition 
of the somersaulting automobile. The automobile 
travels down a steep incline, at the bottom of which 
is a sharp upward turn, which shoots the machine 
into space, where it turns a complete somersault in 
the air and then 
drops onto a spring 
platform. 

The somersaulting 
idea is not entirely 
new, for over a year 
ago we illustrated a 
French apparatus of 
this character which 
was on exhibition 
for a short while in 
this country. How- 
ever, the methods of 
somersaulting the 
machine are very 
different in the two 
cases. In the French 
apparatus a system 
of springs and lev- 
ers gives the rear of 
the car a throw just 
as it is leaving the 
track; while in the 
present apparatus, 
which was invented 
by Mr. Maurice Ga- 
ranger, of this city, 
entire dependence is 
placed on the form 
of the track to prop- 
erly somersault the machine, thus obviating all danger 
of breakage, and preventing that sudden jerk which 
was found to be so injurious to the performer in the 
French apparatus. The inclined chute consists of a 
pair of broad tracks for the wheels of the vehicle, and 
between these tracks are a pair of guide rails. The 
vehicle is provided with two ball-bearing rollers in 
front, which bear against the sides of the rails. The 
rollers are mounted on vertical axes, and serve merely 
to guide the machine laterally without interfering with 
its vertical movement. At the rear there are also two 
rollers, but these are mounted directly on the rear 
axle, and they ride on the top of the rails. The rails 
have a V-shaped upper tread, anil as the rear rollers 
are cut to fit this 
tread, they help to 
hold the machine in 
proper alignment 
with the track. As 
may be seen in the 
engraving, the guide 
rails terminate in a 
sharper upward bend 
than do the main 
tracks. The forward 
end of the vehicle 
follows the main 
track, while the rear 
is pitched upward 
by the guide rails. 
The vehicle is thus 
caused to turn a 
somersault forward. 

Odd as it may 
seem, the car does 
not describe a loop 
anywhere in its 
course; for, to be 
sure, it must turn on 
.its center of grav- 
ity, which is obliged 
to traverse a para- 
bolic curve, just like 
a stone or any other 
body that is thrown 
through the air. So 
slow is the turning 
movement in com- 
parison with the for- 
ward motion of the 
center of gravity, 
that no loops are de- 
scribed even by the 
wheels, though in- 
vestigation shows 
that just after the 
car is launched, its 
extreme forward end 
momentarily moves 
backward and 
doubles on its 
course, while just 
before the landing is 
made, a similar loop 
is described by the 



extreme rear end of the automobile. To irlustrate the 
peculiar curves described by the car, we have plotted 
its course across the gap, showing its position at in- 
tervals of two feet, as measured along the horizontal. 
In order to avoid confusion, the car at the successive 
positions is shown alternately solid and in outline. 
The center of gravity at each stage is indicated by a 



Diagram Showing Successive Positions of the Automobile in Its Leap .Across the Gap. 



dot, and these dots are connected by a broken line 
which, .as will be observed, is a parabola. Two of the 
broken lines show the paths followed respectively by 
the forward and rear wheels. The front wheels leave 
the track with the car inclined at an angle of 45 de- 
grees; but the rails which guide the rear rollers pitch 
the rear of the car upward through an angle of 40 
degrees, during which time the center of gravity 
moves two feet forward, as measured in a horizontal 
direction. The car, now clear of the track, continues 
the turning movement at the rate of 40 degrees for 
every two feet of horizontal advance until it eventually 
lands upon the spring platform at the end of the gap. 
In the construction of the incline, the greatest care 




The Forward End of the Car Momentarily Stands Still While the Kear Swings Over. 
THE SOMERSAULTING AUTOMOBILE. 



is necessary to obtain a proper relation between the 
pitch of the guide rails and that of the track. A vari- 
ation of a fraction of an inch is sufficient to cause a 
bad landing of the car. If the guide rails were not 
used, and the rear of the machine were guided by the 
tracks on which the forward wheels travel, there 
would be a turning movement of only 1 or 2 degrees 

per horizontal foot. 
By shortening the 
wheel base, the angle 
of rotation per foot 
may be increased, 
and conversely, by 
lengthen ing the 
wheel base the angle 
may be decreased 
until there is no ro- 
tary movement. 
Thereafter, further 
lengthening of the 
wheel base will 
cause the car to 
turn a somersault in 
the opposite direc- 
tion. 

The machine is, 
of course, merely a 
dummy automobile, 
for it carries no 
motor, brake, or 
steering gear. The 
performer is strap- 
ped to the seat, and 
has absolutely no 
control of the car. 
The car is well 
cushioned, and, as 
may be clearly seen in one of the engravings, a pillow 
is placed under the strap to prevent injury to the 
occupant. 

The total weight of the car loaded is about 800 
pounds. It is drawn up, with an attendant, to the 
top of the incline, which is 50 feet above the 
ground. When all is ready the attendant releases the 
clutch, and the car shoots down with rapidly-increas- 
ing velocity. Just as it is about to take the leap it 
has a speed of 28 miles an hour. To the spectators 
the most thrilling moment occurs just after the car 
has passed the apex of its course, for here the per- 
former, head downward, appears to be for the moment 
stationary, while the car swings rapidly over her. But 

it is all over in an 
instant; for in less 
than a second the 
gap is traversed. 

As may well be 
imagined, the great- 
est care must be 
exercised in arrest- 
ing this tremendous 
projectile, and 
bringing it safely to 
a stop. For this 
purpose a landing 
platform of collaps- 
ible type has been 
invented. The plat- 
form is normally 
held in an inclined 
position by a series 
of heavy springs 
acting through the 
medium of four lev- 
ers. 

When the vehi- 
cle lands on the 
platform the latter 
collapses, and the 
shock is taken up 
by the springs. 
Then the machine 
rolls off and along 
the ground for a dis- 
tance of 30 or 40 
feet, until its energy 
is spent. 

No mishaps, have 
as yet occurred, 
though occasionally 
when all four wheels 
have not struck the 
platform at exactly 
the same instant, a 
wheel has been 
crushed by the ter- 
rific impact; for it 
should be borne in 
mind that an 800- 
pound car is no light 
object to be hurled 
across a gap of 20 
feet. 
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THE BATTLESHIP OP THE PUTUEE— I. 

BY FSRREST E. CARDULLO. 

An unusual interest has been taken in the new Brit- 
ish ship "Dreadnought," not only by those whom we 
might expect to find professionally interested in all 
naval affairs, but also by the average layman, who 
reads nothing more technical than the columns of the 
Sunday paper. To the latter she is interesting simply 
as the biggest and most powerful warship afloat, but to 
the man who concerns himself with naval affairs, she 
is even more interesting as the forerunner of the new 
type of battleship. 

In most respects, the "Dreadnought" is simply a fur- 
ther advance along those same lines in which battle- 
ship design has been progressing for the past fifteen 
years. Her armor is of Krupp steel, similar to that 
carried by the present-day type of ship, being, how- 
ever, a trifle thicker than is usual in British ships. 
Her speed is high for a battleship, being 21% knots. 
She is driven by steam turbines, instead of recipro- 



primary battery. The reason for this change is as 
follows: 

Let us suppose that the "Dreadnought" engages our 
own "Connecticut." The "Connecticut" carries an in- 
termediate battery of unusual power, and is there- 
fore an especially good representative of the present 
type of ship. If the vessels fight at long range, the 
12-inch guns of the "Dreadnought" will soon destroy 
the "Connecticut's" intermediate battery, since they 
can easily penetrate the 7 inches of armor defending 
it, even at 10,000 yards range. While at this range the 
"Connecticut's" guns can inflict a tremendous amount 
of damage on the "Dreadnought's" upper works, they 
can do nothing which will impair her fighting ability 
in the least, since all of the heavy guns, machinery, 
magazines, and other vitals of the British ship are 
protected by armor 12 inches thick. 

If, on the other hand, the vessels close in till the 
heavy guns of each can inflict serious damage on the 
other, the four guns in the "Connecticut's" primary 



invention and discovery will in the future, as in the 
past, permit of continual improvements in the material 
and mechanism of warships. The third is that indi- 
vidual ships will continue to increase in size and 
power, provided that there is a corresponding gain in 
efficiency. The fourth is that the designer must seek 
to obtain the most powerful fleet possible with a given 
annual money cost. It costs money to build warships, 
and it costs even more money to maintain them ready 
to perform effective service. The first cost of a ship 
of a given type is very nearly proportional to her 
displacement. The cost of maintenance of a ship is 
nearly proportional to her displacement, being, how- 
ever, less per ton in the case of the larger ships. 
A large ship is more powerful in proportion to its 
size than is a small ship, and therefore more pow- 
erful in proportion to fts cost. The limit to the 
size of a ship is reached at that point where an in- 
crease in the number of guns carried does not produce 
a proportionate increase in the power of the ship, on 




Displacement, 26,000tons. Speed Willi producer-gas engines, 22. S knots. Cruising radius, 13.000 miles. Armor: Belt, 12 inches ; barbettes, 18.4 inches; turrels (face), 16.4 inches. Armament: 
Sixteen 12-inch, SO-caliber, 75-ton guns, firing 1,200-pound Bhell with 3,300 foot-Beconds velocity. Torpedo boat defense, twenty 4.7-iucn, 60-caliber guns, firing 50-pound Bhell with 4,000 toot-seconds velocity. Note the 
absence of smokestacks* Ttae main battery unplaced in tiro diamond-shaped barbettes at each end of central armored redoubt, as in diagram Fig. u. 

THE BATTLESHIP OF THE FUTURE. 



eating engines. The hull is subdivided into separate 
watertight compartments to an unusual extent, as a 
protection against torpedoes. To make all these im- 
provements possible, the ship is of great size, being 
of about 18,000 tons nominal displacement. There are 
many other unusual features in her construction, 
adopted with the idea of making her more seaworthy, 
more comfortable for her crew, or more convenient 
to operate, but none of them materially affect her fight- 
ing efficiency. 

In one respect, however, the "Dreadnought" is a 
radical departure from the type of battleship that has 
been the accepted standard for the past fifteen years. 
Hier main battery consists of ten 12-inch guns, in place 
of the four 12-inch guns usually carried. She is with- 
out any intermediate battery whatever, while the pres- 
ent type of ship carries an intermediate battery of 
from -twelve to twenty guns, varying in caliber from 
6 to 8 inches. All the weight generally devoted to 
this battery, its ammunition, mountings, armor, etc., 
in the case of the "Dreadnought" is devoted to the 



battery would be overwhelmed by the ten guns of the 
"Dreadnought," while the American's intermediate bat- 
tery would be powerless to affect the result. Twenty 
of her guns would be ruled out of the battle through 
lack of penetrating power. Although they might be 
trained against the upper works of the British ship, 
where they could destroy perhaps a million dollars' 
worth of property, the effort would not have the slight- 
est effect on the result of the battle. Neither would 
the intermediate battery effect any injuries of this 
character which the main battery of another "Dread- 
nought" could not inflict. At all ranges, and for any 
service, the plan of having two calibers of heavy guns 
aboard ship is inferior to the new plan of making all 
these guns of the same caliber. 

In the course of this paper the writer purposes to 
develop in a general way the lines along which battle- 
ship design may be expected to progress in the future. 
Our deductions will be based on several fundamental 
propositions, the first of which is that all her heavy 
guns will be of the same caliber. The second is that 



account of interference between them. It is not possi- 
ble to arrange a very large number of heavy guns on 
a ship in a satisfactory manner, since either each 
gun will have only a small arc of fire, or else the 
blast from one gun will prevent another from be- 
ing properly served and aimed. It is next in order, 
therefore, that we investigate the probable distribution 
of guns on our battleship of the future. 

Of the possible arrangements of heavy guns, the 
most usual is to mount them in pairs in turrets. This 
arrangement combines a maximum arc of fire and a 
very thorough protection with a minimum weight of 
armor and mountings. A number of arrangements 
of guns so mounted are shown in Figs. 1 to 4. Fig. 1 
is the arrangement to be used on the United States 
battleship "Michigan.' 1 ' It will be noted that there are 
eight guns, so mounted that all of them may be fired 
on either broadside, four of them may be fired ahead, 
and four of them may be fired astern. Assuming that 
broadside fire is twice as valuable as bow or stern 
(Continued on page 136.) 
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THE OPTICAL INTENSIFICATION OF PAINTINGS. 

BY R. W. WOOD, PROFESSOR »P EXPERIMENTAL PHYSICS IN THE JOHNS 
HOPKINS UNIVERSITY, BALTIMORE. 

One of the great difficulties which, the artist has to 
contend with in representing scenes in which great 
contrasts of luminosity occur, is the comparatively 
narrow range of luminosity obtainable on canvas with 
pigments. According to Aubert, the whitest paper 
is only fifty-seven times as luminous as the darkest 
black paper, and this probably represents about the 
range obtainable in paintings. Contrast with this the 
enormous range of luminosity in a sunlit landscape, 
where the high lights are many hundred times brighter 
than the deep shadows, to say nothing of sunset views, 
where the disk of the sun itself is to appear in the 
picture. As is well known, the colors of natural ob- 
jects change in tint as the illumination is increased, 
green becoming yellowish for example; and artists, 
by taking advantage of this circumstance, consciously 
or unconsciously, are able to suggest a high degree of 
illumination without actually reproducing it. Pic- 
tures are sometimes improved by strong local illum- 
ination; anyone who has spent much time in sketch- 
ing must have frequently noticed what pleasing effects 
are sometimes produced when a ray of sunlight, filter- 
ing through the trees, falls upon that portion of the 
canvas which represents, say, a sunlit meadow. Notic- 
ing effects of this kind so frequently, I have been led 
to experiment with carefully-graded illumination, and 
have obtained results of remarkable beauty. If we 
can produce a strong illumination on all of the high 
lights of the picture, and a feeble illumination on all 
of the shadows, we shall obviously greatly increase 
the range of luminosity. This may be done by a very 
simple means. We have only to take a photograph of 
the painting on an orthochromatic plate, preferably 
on a red sensitive plate with a suitable ray filter, make 
a lantern slide from the negative, and project this 
picture, not on a white screen, as is usually the case, 
but upon the original painting. The experiment is to 
be made in a darkened room, of 
course. 

Effects of a very startling nature 
are produced in this way, especial- 
ly in the case of moonlight and 
sunset pictures with fine cloud ef- 
fects. The most striking, and ar- 
tistically the most pleasing sub- 
ject which I have yet tried is a 
little pastel of the market place in 
Concarneau (Brittany) by ' Bull- 
field, which is a wonderfully sunny 
picture. Under the graded illumi- 
nation of the lantern the picture 
becomes filled with a perfect flood 
of sunlight, and we feel at once 
that here for the first time we are 
looking at a picture in which the 
enormous luminosity contrasts of 
nature are really approached. If 
after looking at the picture illumi- 
nated in this way for a few min- 
utes, we remove the slide from the lantern, allowing 
a uniform illumination to fall upon it, we feel a de- 
cided shock. The picture looks as if it had not been 
dusted for ten years, the sunlight leaves it, and every- 
thing looks fiat. As we become accustomed once more 
to the usual illumination, the appearance of the pic- 
ture gradually improves. It is most curious, how- 
ever, to note how a short view of the painting under 
the light of the lantern educates us at once to a 
higher standard of luminosity contrast, so much so 
in fact that when we change suddenly to ordinary il- 
lumination the picture at once strikes us as a very 
feeble attempt at anything like correct values. The 
effects are very different, according to whether we 
take our negative on an ordinary or on an orthochro- 
matic plate, especially if there is much blue in the 
picture. We can in this way alter the relation of the 
values in the picture, and study the effect. 

It is my opinion that if the values are correct in 
the original painting, they will hold under the graded 
illumination produced by the lantern. If they are not 
right, the errors will be glaringly magnified. As yet 
I have not had an opportunity to experiment with 
many pictures, but the method is so easily carried out 
that anyone having a good lantern can repeat the ex- 
periment. 

If the picture contains patches of bright, pure red, 
and a red sensitive plate is not available, it is a good 
plan to touch up the negative, as otherwise the il- 
lumination of these patches will be too feeble. Any de- 
sired effect can be secured by local reduction or in- 
tensification of the negative or lantern slide. We 
can in this way experiment to our heart's content with 
a painting, altering the values at will without in- 
juring it in the slightest. A most curious effect is 
obtained if the negative itself is projected upon the 
painting. This of course lessens the contrast, and if 
the negative is a fairly dense one, it may destroy the 
contrast almost entirely, making the picture look like 
on almost flat wash of chocolate. This experiment is 



instructive only as showing how completely the values 
in a picture can be controlled by local illumination. 

The method is of course of very little practical im- 
portance, though a small exhibition of suitable pic- 
tures illuminated in this way would be well worth 
attending. Each picture would have to be illuminated 
by a separate lantern, of course. 

In repeating these experiments, the only difficulty 
which will be found is getting the lantern picture "into 
register" with the painting. In taking the negative 
care should be taken to have the painting exactly ver- 
tical, and the lens of the camera directly in front of 
its center. The same conditions should obtain during 
the illumination of the painting. It takes some little 
practice to get the projected picture exactly the right 
size. The best plan is to select two conspicuous ob- 
jects, and note whether their distance apart is greater 
or less in the projection than in the painting. If the 
former is found to be true, the painting should be 
brought nearer to the lantern, the focus being changed, 
of course. 

Very likely scenic effects on the stage could be 
heightened by employing this method of illumination, 
or some modification of it. 

*■'«■» 

The Cause of Sol (-Shelled Eggs. 

Poultry writers, since the time the Shanghai rooster 
first invaded Boston, have been repeatedly telling us 
that soft-shelled eggs were caused by an insufficiency 
of lime in the food consumed by the hens. Such, how- 
ever, is not the case. The soft-shelled egg is a case of 
arrested development, due to nervous interference with 
the functions of the oviduct. The laying of incom- 
pletely developed eggs corresponds to abortion in mam- 
mals, and can likewise be brought about by extreme 
mental disturbance. In experiments conducted at the 
Kansas Experiment Station the writer was able to 
cause the production of soft-shelled eggs by continued 
excitement of confined hens. It was also shown that 
the hen's system on an ordinary diet contains enough 
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calcium carbonate for the formation of about five or 
six eggs. If lime was withheld from the food, the 
hen after having laid this number of eggs, will stop 
laying. When lime was given in limited quantities 
the hens laid apparently normal eggs, but only as fre- 
quently as the lime furnished would supply shell ma- 
terial. Careful weighings proved that eggs thus pro- 
duced, though apparently normal, were actually thin- 
ner-shelled than normal eggs from the same hen. But 
little is known about the process and control of egg 
formation, and further study should yield facts of both 
scientific interest and practical bearing. 



Official Meteorological Nummary, New York. IV. Y., 
January, 1907. 

Atmospheric pressure: Highest, 30. G9; lowest, 29.57; 
mean, 30.23. Temperature: Highest, 62; date, 7th; 
lowest, zero; date, 24th; mean of warmest day, 54; 
date, 7th; coolest day, 7; date, 24th; mean of maximum 
for the month, 38.9; mean of minimum, 25.6; absolute 
mean, 32.2; normal, 30.5; excess compared with mean 
of 37 years, +1.7. Warmest mean temperature for 
January, 40; in 1880 and 1890. Coldest mean, 23; in 
1893. Absolute maximum and minimum for this month 
for 37 years, 67 and — 6. Precipitation: 3.26; greatest 
in 24 hours, 0.98; date, 12th; average of this month 
for 37 years, 3.76. Deficiency since January 1, — 0.50. 
Greatest precipitation, 6.15, in 1882; least, 1.15, in- 1871. 
Snowfall, 11.7. Wind: Prevailing direction, N.W.; to- 
tal movement, 9,060 miles; average hourly velocity, 
12.2; maximum velocity, 59 miles per hour. Weather: 
Clear days, 7; partly cloudy, 9; cloudy, 15. Fog; 8th, 
18th, 19th, 20th. 

— — — — ■ m i * * ^ 

In the year just closed 11,753 automobile owners 
registered with the Secretary of State of the State of 
New York. This is an increase of 3,128 over the pre- 
reding year. During 1906 certificates were issued to 
7,067 chauffeurs, as against 4,387 in 1905. 



Has tlie Gulf Stream Any Inllneuce on tile Weather 
of Mew York City * 

The following letter, by Mr. James Page, was sent in 
reply to a gentleman who had been told that a mild 
winter in New York city was due to the fact that the 
Gulf Stream is running sixty miles nearer shore than 
previously. We hope that its publication may con- 
tribute to correct the numerous popular misapprehen- 
sions relative to the important part played by the Gulf 
Stream in the economy of nature. 

The- Weather Bureau is in almost daily receipt of in- 
quiries of this and a similar nature, all having their 
origin in a misconception of the character and extent 
of that motion of the ocean waters to which the nartie 
Gulf Stream may properly be applied. Speaking with 
precision, the term should be limited to that continu- 
ous discharge of the water of the Caribbean Sea and 
the Gulf of Mexico which takes place through the 
Straits of Florida, a narrow outlet bounded on its 
western side by the State of the same name, and on its 
eastern by Cuba and the Bahama Islands and Bank. 
Through this channel, constricted in its narrowest 
portion to a width of 32 miles, there is a constant out- 
flow of the warm, equatorial waters heaped up in this 
vast and almost landlocked basin by the persistent 
action or the trade winds, rising at times in mid- 
stream to a velocity of four or five knots, and having 
a constant temperature of 81 deg. or 82 deg. F. The 
impetus imparted to this water by the pressure from 
the rear is moreover sufficient to maintain it in mo- 
tion for a considerable distance beyond the actual 
point of exit from the channel proper, which may be 
considered as terminating at Matanilla Shoal, the 
northern extremity of the Great Bahama Bank, in lati- 
tude 27 deg. north. As a result the stream continues 
to be felt as a distinct body of warm water about 
forty or fifty miles in width, moving steadily onward, 
but with uniformly diminishing velocity and tempera- 
ture, until a point opposite Cape Hatteras is attained, 
or even opposite the Capes of the Chesapeake. Beyond 
this point, however, the warm cur- 
rent spreads out over the adjacent 
area of the ocean like a vast fan, 
and the identity of the stream is 
consequently obliterated in the gen- 
eral eastward drift which character- 
izes the waters of the temperate 
latitudes. 

Speaking then with precision, the 
Gulf Stream is a current of warm 
water, forty or fifty miles in width, 
which emerges from the Straits of 
Florida, follows the coast of the 
United 'States northward as far as 
the. Capes of the Chesapeake, and is 
there merged in the generally east- 
ward drift underlying the prevail- 
ing, westerly winds of the temper- 
perafe latitudes:. To describe it in; 
the language of Maury as "a river, 
in the ocean, having its fountain in 
the Gulf of Mexico and its mouth in : 
the Arctic Seas" is picturesque, but highly .exaggerated 
and erroneous. 

With reference to movements of the stream (viz.. 
changes in its location as a whole), reports of -which, 
furnished by navigators, appear from time to time in 
the daily newspapers, it may be said that these probably: 
do exist, although within narrow limits. Observations 
of the "set" experienced by vessels crossing" the stream, 
as also of the warmth of the surface Waters, show 
that the position of the axis, or line of greatest velo- 
city, as also that of the line- of maximum temperature, 
may vary from day to day over a range of fifty miles. 
The methods of observations employed are, however, 
so replete with sources of error that little confidence 
can be placed in any single result. That such move- 
ments can have any effect upon the climate in the 
vicinity of New York is highly improbable, the stream 
itself in these latitudes being so dispersed as to be 
almost indefinable, and the modifications of the surface 
temperatures of the adjacent waters wrought by a tem- 
porary change in its position being certainly negligi- 
ble. — Monthly Weather Review. 



The three turbines of the "Carmania" contain in the 
aggregate a million and a quarter of blades, and those 
of the "Lusitania" will have approximately three mil- 
lions of blades together. This means probably over 
one million of blades for each of the low-pressure tur- 
bines. The number of blades in the largest turbine 
which the Westinghouse Company has yet built is 
something over 85,000, but these turbines being built 
for electrical station purposes run much faster than 
the marine turbines, which latter have therefore a 
much larger number of blades.. While the, insertion 
and fastening of all these blades may present a prob- 
lem to the manufacturer, the entire rotor shaft and 
attached blades are, so far as the operating engineer 
is concerned, a single piece. The blades when they 
leave the builders' hands are really integral with the 
swindle and case. — Power. 
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THE NEW LOCK AND KEY BOTTLE FOR HOLDING 
POISON. 

The question of regulating the sale of poisons has 
become a very serious one in the great cities of the 
world, where the rush and roar of modern life make 
the druggist busy and the consumer careless. 
Thousands of inventive minds have been busy 
trying to devise some means of averting the 
many fatalities which we read about in the news- 
papers; and bottles have been produced with 
rough corrugations, fantastic death's head labels, 
and the like, but to little purpose. 

Nurses and relatives of the invalid, or in many 
cases the sick man himself, have reached hastily 
for supposed medicine, and poured out and ad- 
ministered instead a deadly dose before the 
dreadful error was detected. Now, however, in 
London, Paris, Berlin, and other great centers 
an entirely new bottle for poisons has been de- 
vised, with the simplest lock and key arrange- 
ment, which will render it absolutely impossi- 
ble that any tragedy shall ensue if it be used 
in the sickroom. 

This new bottle, which has the approval of 
the most eminent physicians and toxicologists, 
costs but a few cents more than an ordinary 
medicine bottle, and it has a way of locking 
itself automatically, although the key is always 
attached to it, so that it may be readily opened 
when necessary. Thus it is absolutely impossible for 
anyone to mistake this poison bottle for one contain- 
ing innocuous fluid. It clearly conveys its message of 
warning even when handled in the dark — a circum- 
stance, of the sick-room which has led to so many 
tragedies. 

s W > 

THE SPIDER'S WEB AS A NEGATIVE. 

To one on a vacation and interested in photography, 
the good part of a day may be spent in collecting and 
printing cobwebs. The process is easy. Let him get 
the farmer's potato sprayer, put in it some "sizing 
japan," thinned with turpentine and colored from a 
terra-cotta tube. Then let him take some old window 
glass, or a few cleaned photo plates, and go in quest 
of a clear web with a good center. He will find it on 
an outbuilding or fence in the open. When found, let 
him spray it, then bring up a dry plate of glass behind 
it and lift it from its moorings. In a couple of hours 
the web will be dry, and so hard that the plate can 
be washed without any injury to the web. From 
plates thus secured he may make prints to his heart's 
content. To make combination pictures, put the plate 
over any clear negative and print through both of 
them. For printing the webs themselves, blue-print 
paper may be used to advantage, inasmuch as it sim- 
plifies the work.. 

In finer experiments I have tried dyeing the web, 
spraying it with a tincture to make it opaque, then 
taking a fresh damp photo plate which had previously 
been exposed to the light and washed in a hypo bath, 
to lift it. The filaments of the web were so fine, how- 
ever, that though perfectly preserved it was impossible 
to make a print from it. So that for photos I still 
stick to the enameling process; that is, to spraying 
with "sizing japan." The japan is the same as used 
for gold lettering. 



one of the rarest; in fact, it may be taken for granted 
that the clock shown in our illustration is the only 
one of its kind in existence, being constructed entirely 
of roofing slate. 

Mr. O. Pritchard, a slate quarryman of Cardiff, Md., 
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A CLOCK MADE OF SLATE. 

Among the many queer materials from which clocks 
have been constructed heretofore, slate is probably 



A POISON BOTTLE WHICH CANNOT BE ACCIDENTALLY 
MISTAKEN FOR AN ORDINARY PHIAL. 

the builder of this unique timepiece, has made use of 
five differently-colored slates, including the peach- 
bottom blue slate and the red, green, and purple slate 
of Vermont. These colors are blended very artistically 
together, and the 164 pieces, mostly in open-work de- 




A SPIDERS WEB PRINTED ON A PHOTOGRAPH. 

sign, composing the clock are united by 300 screws of 
different sizes. The pieces of slate vary in thickness 
from 1/16 to 1/4 inch. The design of the clock, 
which has a cathedral gong, represents a. church front, 
lighted with nine three-candle-power colored incan- 
descent bulbs, adding much to the beauty of this 
unique construction. The clock, which required eight 
months to complete, is four feet high, two feet wide, 
and one foot deep. Owing to the extreme thinness 
of the slate sheets, many were broken before the 
clock was finished. 

The maker of the above clock is working on another 
larger clock of slate in the style of a grand Gothic 
altar, which will require two years to finish. 



A CLOCK MADE OF SLATE. 



Little is known about how long the seeds of the 
various vegetables preserve their germinative power. 
De Candolle alone, hitherto, had studied the question. 
In 1846, he sowed the seeds of 368 different species 
gathered by himself and preserved for 14 years. He 
saw 17 species germinate; 5 malvaceous (out of 10 
sown) ; 9 leguminous (out of 45) ; 1 labiaceous (out 
of 30). Mons. Paul Becquerel has recently taken up 
this investigation upon a larger scale, and he has 
just communicated his results to the Academie des 
Sciences. He sowed 550 species belonging to 30 fam- 
ilies of monocotyledons and dicotyledons. These seeds 
had been preserved at the museum for a time varying 
from 25 to 135 years. They were washed in sterilized 
water; husked when the integument appeared too im- 
permeable; then placed upon moist aseptic colon hyiro- 
tthile in a glass tank covered with a glass plate, which 
was maintained at a constant temperature of 28 deg. C. 
Out, of these 550 species, each represented by a dozen 
seeds. 23 only germinated: 18 leguminous (2 laburnum, 
1 mimosa, 2 acacias); 3 lotus; 1 malvaceous (lava- 



tera), and 1 labiate (stachys). Seeds from 30 to 60 
years old, several of which had the reputation of be- 
ing good for several centuries, did not germinate. Of 
this number were: poppy, tobacco, euphorbia, fox- 
glove, etc. The seeds more than 45 years old that 
germinated belong to the following species: 
Acacia bicwpsularis, Cytisus biflorus, Leucmna 
leucocephala. Tnese seeds have a thick integu- 
ment assuring impermeability to the gas of the 
atmosphere almost as perfect as if that imper- 
meability had been produced artificially. This 
peculiarity agrees with the fact universally 
known to-day, that desiccation is an indispens- 
able condition in the good preservation of seeds. 

* ' •->■* — 

A New Eenatured Alcohol Bill. 

The compromise denatured alcohol bill agreed 
on by the House Committee on Ways and 
Means carries a provision that the measure shall 
not become effective until after September 1, 
1908. This date was fixed at the request of Mr. 
Yerkes, Commissioner of Internal Revenue, for 
the purpose of granting him adequate time to 
prepare regulations for the manufacture of alco- 
hol by small manufacturers' not connected with 
distilleries. 

The present law removing all internal revenue 
tax from denatured alcohol permits only distil- 
leries and factories having large denaturing 
warehouses to engage in the manufacture of the alco- 
hol designed for fuel, light, and manufacturing pur- 
poses, and the bill just reported by the House Com- 
mittee is to permit farmers to convert their products 
into alcohol. 



PUBLIC WEATHER TOWERS IN VIENNA. 

In several of the beautiful parks of the city of 
Vienna very interesting weather towers or booths 
( Wetterhauschen) in the shape of a pagoda can be 
seen. In the Maria Josefa Park, just opened, is one 
shown in our engraving, which is distinguished from 
most others by the number of its meteorological in- 
struments, and by very full data and indications of 
general interest. It was made by Heinrich Kappeller, 
from a design by Ignaz Fuchs. On the front is an 
ingeniously constructed universal clock, designed and 
patented by Prof. Lauda, of Leitmeritz, and made in 
Vienna. This clock shows the time in all the large 
cities of the world. On the northeast side is an im- 
mense atmospherical thermometer, showing the tem- 
perature of the moment, while another beside it gives 
the extremes of the twenty-four hours past. On the 
northwest side is a new instrument, namely, an elec- 
trical barometer, which gives warning of impending 
electrical storms. Beneath it is a meteorological tele- 
graph instrument, and from these two weather proph- 
ets reliable. conclusions can be reached. On the south- 
eastern side is a self-registering barometer, by which 
the variations in atmospheric pressure for an entire 
week are recorded on a strip of paper. On the south- 
western side are two self-registering thermometers, 
protected from the sun. One shows the variations in 
the temperature of the atmosphere, the other the 
changes in a stratum of earth beneath the booth some 
eight feet deep. The remaining space is filled with 
interesting meteorological data. The booth receives 
much attention from visitors. The idea of combining 
the useful with the ornamental is a good one, and 
might be followed to advantage in our public parks. 
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THE BATTLESHIP OF THE FUTURE.— I. 

(Continued from page 133.) 
fire, we may estimate roughly the power of this 
arrangement as 2X8+4, or 20 gun units. In like 
manner we may say that its comparative efficiency is 
20 -=- 8, or 2.5. 

Fig. 2 represents the arrangement of the guns of the 
"Dreadnought." In this case, although there are ten 
guns, only eight of them can fire on either broadside, 
and six of them can fire ahead. While theoretically 
six guns may be fired astern, also, as a matter of fact 
there is a large space to the rear of the ship on each 
side of the center line, on which only four guns can be 
brought to bear. In this design, none of the guns fire 
over the turrets of other guns, it being different in 
this respect from all the others shown. The power of 

6 + 4 

the "Dreadnought" is 2 X 8 H , or 21 gun units, 

2 

and the efficiency of the arrangement is 21 -=- 10, or 2.1. 

Fig. 3 is a distribution of twelve guns after the 
arrangement in use on our own "Connecticut." Eight 
guns can be fired on either broadside, and six guns 
ahead or astern. The power of the arrangement is 22 
gun units and the efficiency is 1.83. Fig. 4 is another 
arrangement of twelve guns. No similar arrangement 
is in use on any ship at the present time. Ten guns 
may be fired on either broadside, and eight ahead or 
astern. The power is 28 gun units, and the efficiency 
is 2.33. 

In each of the arrangements so far discussed, each 
turret is presumed to be mounted on a barbette, or 
circular armored tower, rising from the armored deck 
at the water line to the base of the revolving turret. 
The armor of this barbette comprises more than half 
the weight of the whole structure. If we arrange the 
turrets in groups, each group mounted as close together 
as possible, and all mounted on an armored citadel, in- 
stead of several separate barbettes, there is a possi- 
bility of a considerable saving in weight. In Fig. 5 
is shown such an arrangement, where the armament 
is gathered into two groups of four two-gun turrets 
each, each group of turrets being mounted on an 
armored citadel, diamond-shaped in plan. For the 
same thickness of armor, the weight of the citadel is 
but two-thirds of the weight of four barbettes. The 
power of this arrangement is 32 gun units, since 
twelve guns can be fired on either broadside, and eight 
guns ahead or astern. Since the efficiency, on the 
plan we have been considering, depends on the number 
of guns carried in two-gun turrets, each mounted on a 
separate barbette, we may estimate the comparative 
efficiency of the proposed arrangement in the follow- 
ing manner: Assuming that the weight of the barbette 
is 50 per cent of the weight of the whole structure, we 
have reduced the total weight by 1-3 X 50 per cent, or 
1G 2-3 per cent. For the same number of guns, the 
total weight of the structures is but 83 1-3 per cent 
of that of eight separate turrets, each with its own 
barbette. The efficiency of the arrangement is accord- 
ingly 32 -f- (16 X 83 1-3 per cent), or 2.40. 

It is possible to mount guns in threes as well as in 
pairs, provided that the turrets be suitably enlarged. 
The turret would become circular instead of elliptical, 
a slightly greater distance between the guns would be 
desirable, and the three guns would be trained and ele- 
vated as a unit in the same manner as the two guns 
of a turret now are. The disadvantages of such a 
scheme are that it makes the turret more complicated 
and crowded, that the larger turret is a better target, 
and that an accident to a turret will put three guns 
out of action instead of two. The advantages are that 
a ship of a given size may in this way carry more 
guns, since the weight of the entire structure is not 
increased in the same proportion as the number of 
guns, that the guns may be so arranged as to inter- 
fere less with each other's fire, and that given the 
same number of guns and the same displacement, the 
ship having three-gun turrets will be more speedy, 
more heavily armored, and more powerful in point of 
gun fire than her opponent with two-gun turrets. In 
the writer's opinion, the advantages of the system very 
much outweigh its disadvantages. Accordingly, we 
will consider the following possible arrangements of 
guns. 

Fig. 6 is an arrangement of twelve guns in four 
three-gun turrets. The entire twelve may be fired on 
either broadside, and six may be fired ahead or astern. 
The power of the arrangement is therefore 30 gun 
units. The efficiency may be estimated as follows: In 
the case of the two-gun turret, the weight of the tur- 
ret and barbette together is very nearly 75 per cent 
of that of the whole structure, while the weight of the 
guns comprises the remaining 25 per cent. To allow 
of three guns in a turret, the area of its ground plan 
must be increased 50 per cent. This Will necessitate 
an increase of 23 per cent in the circumference of its 
walls, or an increase of 75 per cent X 23 per cent, or 
17 per cent, in the total weight of the structure. The 
extra gun will increase the total weight by % X 25 per 
cent, or 12% per cent. The whole increase in weight 



Will be 17% per cent plus 12% l per cent, or 30 per 
cent. It therefore follows that the weight per gun is 
2-3 X 130 per cent, or 87 per cent of its former value. 
The efficiency of this grouping is therefore 30 -j- 
(12 X 0.87), or 2.88. 

The three-gun turrets may be arranged in any of the 
groupings that have already been found possible with 
two-gun turrets. Combinations may also be arranged 
of two-gun and three-gun turrets on the same ship. 
What seems to be the most powerful practicable ar- 
rangement of guns is shown in Fig. 7. TWenty guns 
are here gathered in two groups, one at each end of 
the ship. Each group consists of four turrets mounted 
upon a diamond-shaped citadel. Of these turrets, the 
two on the center line of the ship are three-gun turrets, 
while the other two are two-gun turrets. Sixteen guns 
can be fired on either broadside, while ten can be 
fired ahead or astern: The power of the arrangement 
is 42 gun units, and Since the weight of all the gun 




Fig. 1.- Eight 12-Inch (Michigan). 




Fig. 2 Ten 12-Inch (Dreadnought). 




Fig. 3.— Twelve 12-Inch. 




Fig. 1.— Twelve 12-Inch. 




Fig. 5. — Sixteen 12-Inch in Two Groups of Four 
2-Gun Turrets. 
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Fig. 6.— Twelve 12-Inch in Four 3-Gun Turrets. 




Fig. 7. — Twenty 12-Inch in Four 3-Gun and Four 
2-Gun Turrets. 

structures may be shown to be but 75 per cent of that 
required to mount twenty guns in ten separate turrets, 
the efficiency of the arrangement is 2.8. 

The few arrangements which have been here pre- 
sented do not by any means exhaust the list of desir- 
able combinations. They are to be taken simply as 
representative of what may be done, and the compari- 
son of them is interesting because it affords us an 
idea of the principles by means of which their rela- 
tive value may be estimated. What will be a very 
serious objection in the minds of many naval authori- 
ties to some of the plans proposed is the fact that they 
involve an extraordinary concentration of guns in a 
small space. It will be argued that in the case of 
the arrangement shown in Fig. 7, for instance, a single 
shot could put out of action ten guns, or half the 
power of the ship. On the other hand, it is to be 
noted that the great size of ship required to carry so 
heavy an armament, together with the saving in 
weight effected by the arrangement, permits of the 
application of armor so thick as to make its penetra- 
tion impossible except at very' short range. The argu- 
ment that it is poor policy to put all your eggs in one 



basket is met by the answer that one basket in this 
case may be more carefully guarded and thoroughly 
protected. 

The type and caliber of gun carried is second only 
to the number and arrangement, in determining the 
size and general construction of the ship. The type 
of gun will .affect the thickness and distribution of 
armor, and indirectly, the size and speed of the vessel. 
It is of paramount importance that a battleship shall 
be armed with guns of such caliber and power as will 
enable her to fight on equal terms with any ship of 
approximately equal tonnage, and all other consider- 
ations are of secondary importance. That the guns of 
the future will be more powerful and effective than 
those of the present day goes without saying, but it is 
not so easy to see in what way this increased power 
will be gained. 

The power of a gun of a given caliber may be in- 
creased in one of two ways. Either the length of the 
gun may be increased, or the pressure of the explo- 
sion may be raised by increasing the powder charge. 
The limit to the length of the gun is about sixty cali- 
bers, since when this length is reached, it is found to 
be better to enlarge the caliber of the weapon and 
diminish the ratio of length to bore. The limit to the 
explosion pressure is about 17 tons per square inch, 
and this limit is set, not by lack of strength on the 
part of the walls of the gun to resist a greater pres- 
sure, but by the fact that greater gas pressures pro- 
duce too great erosion in the bore of the gun. Guns 
have been built and tested which successfully endured 
a pressure of 32 tons per square inch, and if sufficient 
improvement can be made in powders, and in the mate- 
rial of inner tubes, so that heavier pressures may be 
sustained without too serious erosion, we may expect 
great advances in the power of guns. 

The value of a gun as a naval weapon depends on 
two things, first on its ability to penetrate armor, and 
second on the weight of shot thrown in a given time. 
Given two guns of equal penetration at battle ranges, 
their relative values are as the weight of metal thrown 
per minute by each. When, however, we are called 
upon to compare two guns of different penetration, it 
is more difficult to get an idea of their relative value. 
The writer is inclined to estimate their relative value 
by comparing the range at which they will penetrate 
the armor to which they will probably be opposed. If 
this principle be correct, it will appear from the tables 
of gun penetrations and probable thickness of armor 
that the power of a gun varies as the cube of its cali- 
ber, for a given muzzle velocity and form of projec- 
tile; but when the caliber has become so great that the 
gun is able to penetrate any armor to which it will 
be opposed, at battle ranges, a further increase is use- 
less, and the law given above no longer holds. If we 
consider that the weight of metal thrown per minute 
by a gun is independent of its caliber (since the 
smaller it is the faster it can be fired), which is nearly 
true for guns of 6-inch caliber and over, we have 1 
twelve-inch gun equal to 1.7 ten-inch guns, or 3.4 eight- 
inch guns, or 8 six-inch guns, or 0.63 of a fourteen- 
inch gun. 

Facilities for rapidly leading, sighting, and firing 
naval guns are of very great importance when applied 
to guns of sufficient penetration. A more rapid rate 
or fire demands a larger supply of ammunition, better 
and more powerful ammunition hoists, and greater 
space and weight for magazines and loading machin- 
ery. Were it not for this fact, we might expect to see 
the displacement per gun continually decreasing, as 
improvements are introduced which tend to cut down 
weights, but the probabilities are that the extra weight 
demanded by the improved rate of fire will just about 
balance any saving that may be had from other 
sources. 

(To be continued.) 



Death of Sir Michael Foster. 

One of England's most noted surgeons, Sir Michael 
Foster, K.C.B., died January 30, 1907. He held at 
various times the posts of professor of practical physi- 
ology at University College, London; prselector of 
physiology, Trinity College, Cambridge; president of 
the British Association; professor of physiology, Cam- 
bridge; and secretary of the Royal Society. He repre- 
sented London University in the House of Commons, 
1900-06. He was joint editor of "Scientific Memoirs 
of Thomas Henry Huxley." 



A landslide occurred in October on ..he Thompson 
ranch at Scott's Valley at Santa Cruz, Cal., which un- 
covered a bed of whalebone which apparently has 
been there since the antediluvian period. The place 
where the prehistoric bones were uncovered is fully 
600 feet above the sea level and six miles from the 
shores of Monterey Bay. Other discoveries of the kind 
have been made in various sectfons of the county, and 
scientists who have made a study of the geological 
formation of the soil at different times claim that the 
present site of Santa Cruz, extending as far back as 
the Santa Cruz Mountains, was once covered by an 
immense body of water. 
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RECENTLY PATENTED INVENTIONS, 
Of Interest to Farmers. 

SEED-SOWING MACHINE.— M. H. Brown- 
ing, Perry, 111. In this patent the invention 
is an improvement on that class of broadcast 
seed-sowing machines which are particularly 
adapted for sowing clover and other seeds 
among standing corn or on ground in which 
corn or other crop has been planted in rows. 

BEET - HARVESTER. — J. F. Sandberg, 
Smithfi eld, Utah. The beets are planted in 
rows. . A rotary cutter at the front end cuts 
off the very rank tops and a topper by its 
blades co-operating with the roller operates to 
cut the top portions sufficiently below the 
ground surface, the scraper following and dis- 
charging tops to one side, the plow following 
in line with the rows and digging out the 
beets, disintegrating the soil and separating it 
from the beets by aid of pins. A ra.ke in 
the plow's rear gathers and discharges the 
beets by aid of the toothed roller to a trough 
at the rear where they are discharged aside 
by the conveyer. 



Of General Interest. 

LOGGING DEVICE. — G. MOORE, Granite 
Falls, Wash. The invention relates to logging 
devices such as shown and described in the 
Letters Patent of the United States formerly 
granted to Mr. Moore. Tne object of the pres- 
ent improvement is to provide a device ar- 
ranged to permit convenient running of the 
logs down steep grades under perfect control 
of the operator and without danger of in- 
juring the logs or wasting time. 

LOCKING DEVICE FOR UMBRELLAS. — 
B. Moses, Jennings, La. One purpose of this 
inventor is to provide a lock or catch forming 
a portion of an umbrella or parasol which 
cannot be unlocked to open the umbrella ex- 
cept by one familiar with the combination 



or technical purposes. On a large scale a branch joints, and any kind of pipe-fitting. 
neutral soap is not obtainable in one opera- ' The nature of the construction is such that it 
tion, and therefore practically all soap maun- ■ may be folded to occupy a small compass, 
factured necessarily contains an excess of free enabling the clamp to be conveniently carried 
alkali, which can only be removed in a second from place to place, and manufactured at a 
operation — for instance, by neutralization, small cost. 

TOOL.— J. B. Kkaus, Puyallup, Wash. This 



with an acid. 

BRICK-KILN.— C 



K. Weller, Atlanta, Ga. 



invention relates to watchmmakers' tools ; and 



The object of this Improvement is to provide j its object is to provide a tool for accurately 
a structure wherein it is not necessary to j and quickly placing the roller-table in posi- 
cover the entire length of the kiln-floor, as in tion on the balance-staff in a very convenient 
other structures heretofore used, before turn- manner and without danger of injuring the_ 
ing the drying-air into the duct ; but as fast roller-jewel, pivots, or balance-wheel. 

as a bench or section of the brick is set the! r _ 

air may be turned into it and the drying 
commenced, thus facilitating the working of 
the kiln. j SHOVEL.— C. F. Smith, New York, N. Y. 

DRAFTING APPARATUS.— T. F. WILLIAMS, ! 



Household Utilities. 



New Bethlehem, Pa. This apparatus is es- 
pecially useful in connection with devices em- 
bodying the use of scales for the purpose of 
measurement. The object of the inventor is to 
provide an apparatus which permits the draft- 
ing of designs and other drawings with exact- 
ness and rapidity and which facilitates the 
laying off of measured distances in .horizontal 
or vertical directions. 

COMPOSITION FOR SOUND-RECORDS.— 
E. J. B. Brocherioux, P. J. Tochon, A. For- 
tier, and L. V. Marotte, 23 Qua! Voltaire, 
Paris, France. The object of this invention is 
the production of a special composition de- 
signed to be applied to the surface of paper, j 
cardboard, pasteboard, and other substances t.Q\ 
form a film or coating on which sounds may I 
be recorded and subsequently reproduced by j 
means of a phonograph. It is especially suit- ! 
able for the production of cards which bearing ■ 
the record may be forwarded by post and read 1 , 
by the recipient by means of a phonograph. 

HYPODERMIC SYRINGE.— J. De LlSLE, 
New York, N. Y. The object of the present 
; invention is to provide a syringe arranged to 



This shovel is for use in sifting ashes, es- 
pecially before the same are removed from the 
stove. The invention is particularly directed 
to a form of detachable bottom for the shovel 



Railways and Their Accessories. 

MAIL-BAG-DELIVERY DEVICE.— P. J. A. 

Schnoor, Holstein, Iowa. The mail-bag is 
suspended from one of two supports on the 
derrick at the station or railway side, and a 
bag is also suspended from the head at the 
free or outer extremity of crane, the latter 
obviously being adjusted outwardly from the 
side of the car. As the car moves along the 
mail-bag on the derrick will be taken up by 
the crane, and the mail-bag on the crane will 
be taken up by the derrick. 



Pertaining to Recreation. 

AMUSEMENT DEVICE. — H. S. BASSETT, 
Ed wall, Wash. This invention relates to that 
class of amusement devices designed for the 
production of peculiar sounds, and more par- 
ticularly to devices in which the sound is pro- 
duced by the vibration of a thin strip of ma- 



and a novel device for securing the same in jterial when exposed to the influence of a blast 



place, the device being of such construction 
and placed in such position as not to interfere 
with the use of the shovel in the ordinary 
manner. 

LIQUID-SEPARATOR.— G. W. Dixon, Chi- 
cago, 111. This, invention relates to improve- 
ments in devices for the separation of light 
matter from heavy liquids — such as cream, 
oils, fats, grease* and the like — the object be- 
ing to produce a simple device particularly 
adapted for household use in separating cream 
from milk in bottles or other receptacles. 



by violent means, or by taking the lock apart, contajn antitoxjn serum in an absoIutely asep 



the object being to prevent the indiscriminate 
appropriation of umbrellas by persons not en- 
titled to their use. 

PROCESS OF MAKING FERTILIZER 
FROM LEATHER SCRAP. — E. J. Fuchs, 
Scranton, Pa. The invention refers to the 
material known as "ammoniate fertilizer," 



tic condition during the time the syringe is 
stored or in transit and to enable the user to 
readily rearrange the parts to allow a free 
unobstructed flow of the serum through the 
needle when the syringe is used. It relates to 
hypodermic syringes, such as shown and de- 
scribed in Letters Patent of the United States 



which is made from the scraps and refuse j formerly granted to Mr. De Lisle. 



portions of vegetable-tanned leather. This am- 



TOBACCO-BOX. 



M. B. Behkhan, Balti- 



IHachinas and Mechanical Davlc.s. 

ASH-HANDLING CRANE.— C. R. Oed, Mc- 
Adam, New Brunswick, Canada. The object of 
the invention is to produce an apparatus 
especially adapted for handling ashes or cin- 
ders, facilitating the unloading and dumping 
operation. More specifically, the invention re- 
lates to means for dumping the bucket in 
which the ashes or cinders are carried, and, 
further, in providing an arrangement which 
tends to decrease the amount of leakage at 
the operating-cylinder. 

MACHINE FOR SHAPING PRUNES. — A. C. 
Bubdick, Portland, Ore. This invention re- 
lates to a machine for shaping prunes, it being 
especially designed to roll dry or evaporated 
prunes into a novel shape, as best adapted for 



more, Md. The inventor produces an improved 1 *hp ton laver when narkln'e them in ho\re« and 
of fertilizers. By preparing the ammoniate so ' toha „ co bo , which ls „ imnl _ and durahlv con top layei when packing them in boxes and 

, . . , ... ., ; toDacco-nox wnicn is simply ana auraoiy con- commonly known as facing" prunes. The 

that it contains no tannin and little or no „ t _.. rtori „ rri adanted to he ravvieri In the ■ ... . ±, . 

. . I structed ana aaaptea to De cainea in tne. macb i ne j s capable of acting on a large num- 

linavailable ammonia Its quality IS greatly ! nnnkot tn rnntain and nrntprf a tnharrn nlnp . „ . . 

. . ... ... . u . ,? „. P°cket to contain ana protect a toDacco plug, ber of prunes simultaneous y, thereby snap ng 

improved, and by eliminating the soluble tan- anfl navfng an attacbment which may be , ^ ^ ^.^ ^ ^ /^^J^J 

quickly and easily operated to sever a portion! C0TT0N . GIN ATTACH MENT.-G. W. Long, 

of a size suitable for chewing. The incon-l _, , , ,, m , , 

. . , , . .„ . ., Lindsay, Indian Ter. In this patent the m- 

venience of using a pocket-knife is thus . , - 

• j j * r n v. , j_ -, *.t. I vention relates to means for conveying or 

avoided. Mr. Behrman has invented another: . , „ , , , 

" removing the cotton-seed from the gin-box, and 



nin it is possible to practically make all of 
the ammonia available. 

CONTRACTIBLE MOLD. — G. GEORGENSON 
and J. E. Hennen, Fond Du Lac, Wis. This 
flexible mold is for use in the construction of 



tobacco-box and it is an improvement in that ■ 



arches, culverts, sewers, or the like, in which i class of pocket tobacco-boxes which are pro- 



a temporary support is required for the ce- 
ment, brick, or stone used in construction. A 
"cylinder" is employed, being formed of sheet 
metal and provided interiorly with means for 
expanding and contracting it. 



vided with a cutting attachment for severing 
or sections of a size 



from a plug portions 

adapted for chewing. 

PAPER-ROLL HOLDER AND CUTTER.— J 

F\ Finan, Cumberland, Md. The invention | 
WHIP-SOCKET.— T. Armstrong, Saranac, j consists in an improvement upon the general! 
N. Y. In this case the invention has reference ■ construction of a roll-holder and cutter, seen j 
to improvements in whip-sockets, the object | in previous patents granted to Mr. Finan. In i 
being to provide a novel and simple means / the present improvement the cutter-bar gravi- 
for locking the whip-stock in the socket, thus \ tates to its outward position by reason of; 
preventing the removal excepting upon its re- ,' downwardly-inclined guides, and is one in j 
lease by unlocking the retaining mechanism. | which a simple and better construction is ob- j 

tained. The cutter devices may be applied to \ 

any form »f roll holder already in use as a 

wall-bracket. 

UMBRELLA. — P. Green, Wytheville, Va. 

The invention pertains particularly to llit 



SAFETY-RAZOR.— J. R. Curley, New York, 
N. Y. Mr. Curley has for an object the pro- 
vision of a razor arranged to permit of using 
the implement to produce either a right or 
left hand shearing cut or a straight scraping i 
cut and .to allow convenient opening for clean- ! means whereby an umbrella is held open and the fina] folding, turning the folded ends 



has for its object peculiar, novel, and im- 
proved means for the purpose stated, the same 
being designed for use in place of the screw 
' I conveyer commonly employed in the bottom of 
the seedbox. 

WRAPPING-MACHINE. — A. H. POTBURY, 
Portland, Ore. Caramels are. supplied to links 
of a chain, which stops when a caramel is in 
position for removal. During movement of 
chain a strip of paper is fed into a paper- 
slot and then an arm swings to sweep the 
caramel into place for engagement by a 
plunger. In the meantime, severed from iho 
i strip, the caramel and paper move into a 
| folding-box and then follows a process of fold- 
ing the caramel. A new one is now placed 
on a new strip fed forward above the folded 
caramel, the plunger forcing the wrapped 
caramel into a chute. This movement makes 



of air. The device may be carried in the 
pocket. Sounds may be produced by inserting 
the device between the lips and blowing 
through the same. 

FISH-HOOK. — W. J. Evans, Minneapolis, 
Minn. On this hook the bait is fully exposed 
at all times, but cannot escape from the hook 
or be detached by the fish. At the same time 
no part of the hook is passed through the 
body of the bait and the frog, the bait pre- 
ferably used, may swim about, and even rise 
to the surface and breathe with nearly as 
great freedom as though the hook were not 
attached. The swimming bait attracts the fish 
and cruelty to live bait is obviated. 

Pertaining to Vehicles. 

STEERING DEVICE FOR WHEELED 
VEHICLES. — J. W. Love, Truby, Texas. The 
invention has reference more especially to 
steering devices for wheeled vehicles, such as 
cultivators, planters, sulky-plows, grain-drills, 
and the like ; and one of the principal objects 
thereof is to overcome numerous disadvantages 
and objections frequently encountered in the 
use of other contrivances or structures hitherto 
devised for similar purposes. 

VEHICLE-T'IRE.— F. Hitchcock, Freeport, 
New York. One purpose of the invention is to 
provide an armor for use in connection with 
the shoe of an automobile or other vehicle tire 
and a protection for the inner tube, rendering 
the tire punctureless, and to so construct and 
apply the armor that it will not detract from 
the usual elasticity of such tires. 



Designs. 

DESIGN FOR A WALL-COVERING. — L. 

Pronberger, Berlin, Germany. This design for 
a wall-covering comprises alternate vertical 
bands, the broadest of which have a moire 
effect and at regular intervals ornamented with 
comparatively large fi.eur de lis. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



ing purposes and insertion and removal of the 
blade and a very fine adjustment of the blade 
relative to the guard. 

PROCESS OF MAKING VANILLIN.— E. L. 
Froger-Delapierre, 25 Rue de Belfort, Cour- 
bevoie, Seine, France. The present invention 
has for its object a process for the production 
of vanillin or other aromatic aldehydes con- 
taining free phenol groups. This process is 
based upon the oxidizing action exerted by 
oxygen in presence of terpins, sesquiterpins, 
etc., upon phenols containing ally] /groups or 
propenyl groups, or upon certain derivatives 
of such phenols with free phenol groups, such 
as clove-oil, eugenol, isoeugenol, and their 
analogues. 

MARINE VESSEL.— J. F. Gray, Ports- 
mouth, N. H. By means of this invention, 
Mr. Gray provides a life-boat completely in- 
closed, and which may be operated as a sub- 
marine and to allow persons to enter the 
life-boat even after the wreckage of the larger 
vessel without in any way opening the life- 
boat to the surrounding air or water, as the 
case may be, after which the life-boat may be 
sealed, and disconnected from the larger vessel, 
the life-boat being fitted with propelling 
means, and such equipment as will render it 
self-sustaining. 

CAR»-CASE.— M. Niell, New York, N. Y. 
In this patent the invention refers to card- 
cases to hold business or personal cards, and 
has for its object the provision of a case 
adapted to hold suqh cards, to keep them in 
a serviceable condition, and to enable one card 
to be withdrawn from the case without hand- 
ling the remaining cards therein. 

SOAP.— L. H. Reuter, New York, K. Y. 
Average soap of the market contains too much 
free alkali — so much, indeed, that it cannot 
be used without injury for toilet, medicinal, 



closed by the operation of a runner in con 
nection with a stick. In operation a spring- 
latch will be disengaged by small pressure 
upon tfie thimble in the direction of length of 
the stick when it is desired to adjust the um- 
brella from open to closed position, or vice 
versa. 

NUT-LOCK.— E. L. Pitts, Phcenix, Ariz. In 
this case the invention is an improved nut- 
fastening adapted for application in various 
ways, but particularly for the pivots of bar- 
bers' shears, scissors, and other cutting im- 
plements. It is applicable as a nut-lock and 
screw attachment for connecting any two or 
more parts, whether movable on each other 
or not. 

DISPLAY - HANGER. — R. O. DOUGHTY, 
Mount Pleasant, Mich. The object in this in- 
stance is to provide a hanger or merchandise- 
support, more especially designed for use in 
stores and arranged to compactly support and 
display for scarfs, collars, muffs and other 
articles to the greatest advantage, and at the 



up 



against the ends of the caramel, and complet- 
ing the wrapping. 



IJVoies 



^ 




and Queries. 



Prime Movers and Their Accessories. 

INTERNAL - COMBUSTION ENGINE. — F. 
Wackenhuth, Newark, N. J. The engine is 
particularly useful in burning liquid fuels, but 
operative in connection with gaseous or solid 
fuels, if desired. The object of the invention 
primarily is to secure complete combustion of 
fuel, at the same time avoiding loss of heat 
and radiation through the cylinder-walls and 
contamination of the fresh charge by the 
products of previous combustion within the 
cylinder. 

RELIEF-VALVE FOR LOCOMOTIVES. -- T. 
E. Beaghan, H. B. reid, and J. H. Best, 
Shenandoah, Va. The object of the invention 
is to provide an arrangement which will op- 
erate to prevent compression in the ends of 
the cylinder or steam-chest when the pistons 



are moving freely therein and without steam 
same time preventing petty theft or removal: and under such conditions as arise when the 
of the articles by unauthorized persons. ; locomotive is driven or running freely without 

TELEGRAPHIC CODE.- A. M. Fisher, Box | Bteam ' aS in st ° Pping ° r in g ° ing d ° Wn * 
1375, New York, N. Y. The object of the giade " 

invention is to provide a code, more especially! HORIZONTAL BOILER.— J. C. Parker, Red 
designed for the use of large business concerns! Bank > N - J - The brick arch commonly used 
and arranged to permit convenient and accu- in boilers for closing off the draft between the 
rate codifying of correspondence, specifications,! Are-box and the front end of the boiler is done 
orders, and the like, each code-word being | away with in this case and is replaced by a 
readily pronounceable and of not more than \ ™ j l o f P J P e having both ends connected to the 
ten letters. : boiler and covered with asbestos. By reason 

| of deterioration this arch, was rebuilt several 

: times during the life of the boiler. This in- 
. ; ventor effects just as perfect a seal between 
J. I the fire-box and the front of the boiler and at 
This invention is an improved clamp embody- j the same time the water circulating in tho 
ing in its construction a plurality of jaws ; coil forming this seal aids in generation of 
which are universally adjustable, adapting steam by the absorption of heat which would 
them to support pipes of irregular forms, otherwise be lost. 



Hardware. 

PIPE-CLAMP.— R. Parker, Lakewood, N. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
bis turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10374) J. D. W. C. asks: Inasmuch 
as it is frequently stated to be a fairly well- 
established fact that our sun, with his atten- 
dant and dependent flock of planets, are in flight 
as one body, with some distant star as a cen- 
ter of the solar system combined orbit,, it would 
be interesting to know the probable time, in 
earth-years, to complete the circuit. I am un- 
able to find information on this point. If not 
too much trouble, please reply through inquiry 
column. A. There is no knowledge whatever 
upon the length of time required for our sun to 
make on e circuit of its mighty orbit. It is 
quite a well-established fact that the sun and, 
of course, his family of planets with him, are 
moving in a certain direction In space. The 
stars in the quarter of the sky from which the 
sun is going are slowly moving apparently 
toward each other, and at the opposite point 
of the sky the stars are apparently moving 
farther from each otiher. Sufficient time has 
not elapsed since these observations began to 
enable one to determine the rate of the motion 
of the sun. 

(10375) J. T. H. asks: Will you ex- 
plain what makes the two images in a pair of 
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glasses? I often see objects in my glasses re- 
flected from behind me. one very clear reflec- 
tion and the other dim to the right of the 
right eye and to the left of the left eye. I have 
also noticed my own reflection in the same 
way in a looking glass when held close to the 
face, but not when held at a distance of a foot 
away. A. There are two surfaces of every 
lens or mirror of glass coated on its back. 
Both of these surfaces reflect light from be- 
hind and to the side of the one wearing the 
glasses. If it is lighter in front than at the 
back, one does not notice these reflections and 
1he images they form ; but if it is dark in front 
and light behind the person, one can see the 
objects behind him. He may even see a double 
reflection of the same object, one from the 
front surface and the other from the back sur- 
face of the glass, •ne may easily amuse him- 
self by experimenting in order to learn how 
much he may see in his glasses in this way. 

(10376) S. A. H. asks: A friend 
makes the statement that a wagon wheel in 
motion moves faster at the top than at the 
bottom or portion on the ground. Is this the 
case? A. -To answer the question, "Does the 
top of a wagon wheel move faster than the 
bottom?" it is nee e&ary to define the word 
"move." When that is done it becomes' evi- 
dent that the question is very indefinite. A 
rotating wheel moves with the same velocity 
in every part, as measured in degrees of the 
circumference. If it did not it would break 
in pieces. The wheel has another motion as a 
whole along the road. In this respect the 
wheel moves all together and therefore with 
the same velocity. Still another motion is that 
of any point of the wheel with reference to a 
line on the ground. At one moment a point 
on the rim of the wheel is in contact with this 
line ; it then rises till it is the entire diam- 
eter of the wheel above the line, and then 
descends till the point is again in contact with 
the ground. The wheel has meanwhile gone a 
distance equal to its circumference. The point 
has risen in a cycloid and moved down again 
in the same kind of curve. At any moment 
the point of the rim which is coming down 
tr) the ground is also coming to rest as viewed 
from that point of the ground. It touches the 
ground for an instant and moves up again. 
Since it was descending and now is ascending 
it is evident that between the two it must 
have come to rest. Since it is at rest for the 
instant it is in contact with the earth, that 
point is a center of motion, the hub is moving 
with a certain rate and the rim at the top is 
moving twice as fast as the hub in a forward 
direction. Now the front point of the rim is 
moving vertically down and the rear point is 
moving vertically upward at the same moment. 
This is one of the perpetually recurring ques- 
tions. We have answered it hundreds of 
times. We have published notes upon it many 
times. Among recent notes, see Notes and 
Queries in Vol. 92, Nos. 16, 2«, 25 ; Vol. 93, 
No. 2, price It cents each. 

(10377) "VT. L. S. writes: I notice 
your answer to queries, No. It297, in issue of 
Jan,uary 19, 19t7, and also remember sub- 
stantially the same answer to a question about 
a year ago — that water would not burst bar- 
rels in freezing if the barrels were open at 
one end. On the contrary, they will burst in 
very cold weather, as I know from experi- 
ence. For twenty-five years I was engaged 
in milling in southeast Missouri and for ten 
years had to get new barrels or repair the 
old ones every spring. At last I put in each 
barrel a piece of straight-grained wood about 
2x2, with a hole % inch bored through it 
about half the distance from the bottom to 
top of barrel. This piece of wood was allow- 
ed to extend 3 or 4 inches above the barrel. 
After putting in these pieces of wood our bar- 
rels would last, and hold water, for five or six 
years, and woulc 1 freeze solid during the winter 
without injuring the barrels. 

(10378) P. B. asks: How many pounds 
pressure would I get on a 12-inch pipe, run- 
ning to a turbine, with a tiank of water hold- 
ing one and one-half million gallons of water, 
with a ten-foot fall? How many horse-power 
would it 'give me? How many horse-power 
would I gain with every ten-foot fall through 
the same pipe ? How many horse-power will it 
require to lift a six-inch stream of water ltO 
feet with the best pump, and will it take 
twice as much power to lift a 12-inch stream 
the same height? A. You would have 4 1-3 
pounds per square inch pressure at the tur- 
bine. It is possible to obtain 5 horse-power 
from the 12-inch pipe, and the same for each 
additional It-foot fall. It will require about 
3 2 horse-power to fill your 6-inch pipe at full 
flow, and four times as much power for a 12- 
inch stream with four times as much water. 

(10379) C. N. M. asks how to make 
tracing cloth. A. 1. Boiled linseed oil (bleached), 
It pounds; lead shavings, \fe pound; zinc 
oxide, 2 1 /; pounds; Venetian turpentine, y± 
pound. Boil for several hours, then strain, 
and dissolve in the strained composition 2y> 
pounds white gum copal. Remove from the 
fire, and when partly cold, add oil of turpen- 
tine (purified), sufficient to bring it to proper 
consistence. Moisten the cloth thoroughly in 
benzole and give it a flowing coat of the var- 
nish, 2. Varnish the cloth with Canada bal- 
sam dissolved in turpentine, to which may be 
added a few drops of csistor oil. but do not 
add too much, or it will not dry. Try a little 
piece first with a small quantity of varnish. 
The kind of cloth to us* 1 is fine linen ; dou'l. 
let the varnish be too thick. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 29, 1907. 

AND EACH BEARING THAT DATE 

j [See note at end of list about copies of these patents. I 

Account balance slips, cabinet for iMok, 

Shupe & Page 842,81* 

Account keeper, easy, G. T. Pine 842,421 

Adding machine, C N. McFarland 842,232 

'Adhesive applying apparatus, J. West 842,283 

; Advertising effervescent liquids, device for, 

W. C. Dunn 842,830 

Air brake system, W. H. Eichelberger 842,774 

Air feeding device, W. D. Douglas 842,845 

Alkali perforates, making, •. Liebknecht, 

842,471 to 

Alloy, magnetic, R. A. Hadfield 

Amusement apparatus, H. G. Travel' 

Amusement apparatus, R. ■odson 

Angle iinder, J. M. Ridley 

. Animal trap, W, D. Armstrong 

, Animal trap, P. Knnkel 

1 Annunciator, H. J. Kuscl 

Armatures of dynamos, commutation of cur- 
rents in, Arnold & La Com 1 . 

Atomizers, spray, producing point for, A, 
■e Vilbiss 

Attendance indicator, W. B. Rose 

Automatic sprinkler, J. Taylor 

Automatic sprinkler, G- I. Roekwood. re- 
issue 

Automobile, Thompson & Koch 

.Automobile running gear, C. T. 1'ratt 

Awning. E. L. & P. A. Rooks 

1 Axle, (i. T. Price 

Axle, A. J. Friedman 

Axle machine, ,1. L. Monkhouse 

Bag machine, J. F. Ames 

Baling press, M. I. Parldinrst 

Balloons, car of navigable, P. H. Unsiuger. 

Bandage winding machine, J. G. Crawford. 

Bar. See Metal liar. 

Baskets and crates, carrier handle for, J. 
J. Blue 

Battery, F. A. Becker 

Battery binding post attachment, G. II. 
Cove ....... 

Battery jar or cell, .1. Y. 

Battery plate, storage. W. 
i Battery switch, storage, I 
I Bearing metal package, N. 
J Bearings, preparing rings for ball, S. 
' Schneider 



Bradbury 

. Morrison 

■!. A. Leonard 

Lodor 

ra for ball. 



842,473 
842,403 
842,274 
842,035 

842.5S4 
842,810 
842,837 
842,5*5 

842,14.3 

842,390 
842.49S 
842,725 

12,801 

842,591 
842,245 
842,704 
842,335 
842,397 
842,225 
842,372 
842,578 
842,505 
842,302 



842,294 
842,389 

842,771 
842.010 
842,801 
842,405 

842,477 



Belt adjusting mechanism, C. W. H. Blood. . 842,758 

Belt guide and holder, A. J. Chaffin 842,174 

Belt guiding and tightening mechanism, C. 

W. H. Blood 842,757 

Belt shifter, T. J. McVey 842,808 

Bicycle and tricycle frame, convertible, 

C. O. Hedstrom 842,833 

Billiard tables and similar articles, uni- 
versally adjustable foot for the legs 

•f , W. S. Fernau 842,841 

Binder for loose leaf records, permanent, 

A. Wagniere 842,381 

Binder, loose leaf, W. J. Roussel 842,7«S 

Binder, temporary, J. A. Bexell 842,751 

Blanks staggering, machine for cutting, E. 

Tyden 842,592 

Blast furnace, H. W. Hixon 842,883 

Blind, Venetian, I. W. Goodell 842,401 

Boat, sectional, N. L. Skene 842,349 

Boiler tube cleaner, C. Gottwald 842,311 

Boilers, scummer and blow-off for steam, 

J. B. Barnes 842,184 

Bolster holder, K. E. Crocker 842,387 

Bolt, M. Ennis 842,450 

Bolts, self-retaining adjusting means for 

clutch actuating draft, M. F. McMahon 842,575 

Boring mill, A. Wood 842,288 

Bottle, E. Hamilton 842.852 

Bottle, J. T. Clifford 842,788 

Bottle, non-refillable, J. B. Fowler 842,395 

•ottle, non-refillable, l\ W. Abbott 842,805 

Bottle or like article, C. F. Marsh 842,219 

Box machines, etc., gripping attachment for, 

Wrigley & Aspenleiter 842,290 

Bracelet, R. C. Castiglioni 842,825 

Brake mechanism, A. F. Rockwell 842,248 

Brake rigging, J. A. Lightbody 842,474 

Brick machine, J. Miller 842,412 

Broiler, (1, T. Ba^nloy 842,749 

Broiler, camp. C, II. Peters 842,095 

Bioin shield. II. 1L Asiinonl 842,378 

Brush, fountain, F. E. Fornwalt 842,844 

Brusher, polisher, washer, and self-feeder, 

fruit and vegetable, J. M. Baker .. 842,378 

Buckle. C. •- Anderson 842 ,373 

Buckle, A. •. Brubaker 842,759 

Buildings, mason's platform for, C. J. 

Clark 842,382 

Bung for barrels, air inlet and beer outlet, 

Schilling & Flach 842,343 

Burial casket, C. F. Eagelman 842,831 

Button, F. W. Goerdes 842,782 

Button holder, A. H. Cushman 842,177 

Cabinet, kitchen, G. W. Wysor 842,440 

Cabinet, kitchen, A. R. Stephens 842,720 

Cabinet, physician's, H. A. Hughes 842,889; 

filculating machine registering mechanism, ' 

J. F. Mays 842,882 

Calipers, micrometer, F. Spalding 842,283 

Camera roller blind shutter, photographic, 

C. Sasse 842,251 

Cameras and roll holders, winding key for 

film, C. Bornmann 842,825 

Can closure, A. Briuulrell 842,444 

Candle ex7:ngi]is]'.er, J. Kaisinviner 842,483 

Capstan, traveling, H. M. Fisk 842,394 

Car brake, W. Martin 842,879 

Car coupling, D. Patterson 842,892 

Car fender, J. E. Kinnebrew 842,559 

Car, mine, C. A. Keller 842,870 

Car seat, Budd & Conde 842,298 

Car stake, R. L. Edwards 842,838 

Car switch, automatic mine, M. Cl, Horn- 

, ing 842,887 

Car switch operating mechanism, J. Barnes. 842.380 
Car unloading apparatus, platform, P. Mc- 

Nerney 842,807 

Car window sash, E. T. Robinson 842,493 

Carbureted air apparatus, T. H. Glasscoe. 842,848 

Carbureter, Bryant & Watling 842,170 

Carbureter, explosion engine, A. B. Schuyler 842,429 
Card dealing machine, playing, G. Murch . . 842,803 

Carline, J. H. Weisbrod 842,597 

Carpet cleaning machine, L. B. Cobb 842,385 

Carpet sweeper, J. S. Clagett 842,828 

Carrier. See Pneumatic despatch tube car- 
rier. 

Carving machine, F. H. Richards 842,422 

Caster, R. E. Bierd 842,753 

Cellulose threads, manufacturing glossy, 

R. Linkmeyer 842,588 

Cement block machine, G. L. Reed 842,491 

Cement, burning, C. A. Matcham 842,848 

Centrifugal machine, D. T. Sharpies 842,258 

Centrifugal separator, D. T. Sharpies 842,257 

Chuck, J. A. Leland 842,489 

Churn dasher, F. W. Cook 842,388 

Cigar and cigarette holder and ash receiver, 

combined, S. L. Bigelow 842,813 

Cigar bunching machine, Bright & ■avis,. . 842,818 

Cigar perforator, J. G. Doherty 842,530 

Cigarette machine drier, N. »u Brul .... 842,534 

Clay screen, J. B. Williams«n 842,599 

Cltset space, attachment intended to save, 

T. Tryon 842,821 

Cl«thes drier, A. F. P«ggi 842,490 

Clothes hanger supptrt, C. Frankel 842,193 

Cl«thes line, B. A. Brunner 842,780 

Cl«thes line support, C A. Enggren 842,188 

Clutch, »owney & Davis 842,533 

Clutch, Fay & Ellsworth :. 842,840 

Clutch, F. Starr 842,841 

Clutch, automatic, W. Cwper 842,829, 842,830 

Clutch, pulley, M. & C. Sk«gstad 842,587 

Cob breaker or crusher, G. H. Mayne 842,881 

Coffee drier, D. G«rd«n 842,458 

C«ke, ooling, C. E. Arn«ld 842,747 

C«lumn, C. F. Linsemeyer 842,213 

Column base, C. E. Zimmermann 842,804 

Comb, F. Fontneau 842,843 

C«mmutat«r, Carver & St«ut 842,824 

Ctmmutattrs, making, T. »uncan 842.829 

Compounds, reducing, F. J. T«ne 842,273 

Concrete construction mold, J. F. Swinner- 

ton 842,722 

Concrete floor laying apparatus, A. Lan- 

quist 842,588 

Concrete mixer, Kenisell & Lowry 842,208 

Concrete work, collapsible form f«r, •. S. 

Riblet 842,812 

Contact breaker, extra highly vibrating, 

G. Mamy 842,407 

C»nveyer, J. H.. Bell 842,811 

Conveyers, idler f«r belt, J. J. Kidgwav, . . 842,813 

Cooling apparatus, H. J. ViiKc:::eelleK 842,595 

Cord fastener, H. H'ellweg 842,459 

Core drill, G. E. Okell 842,577 

C«rk sheets, methtd of and mechanism f«r 

making, J. H. Stone 842,358 

Corner brace, H. C. J«hn 842,789 

Cttton chopping machine, S. H. Tucker.... 842,727 
Cotton picker's sack carrier, W. A. Bvrd.. 842.785 

Crank, starting, G. M. D. Merwin 842,793 

Crate, collapsible. G. G. R«hrssen 842.494 

Cryptographic machine, H. Burg 842,783 

Cuff hblder, .!. L. F«rbes 842,192 

Cultivator, F. L . Carrell 842,823 

Cultivator, cotton, G. W. Abernethv 842,159 

Cycloid«graph, J. F. C«oley 842,447 

■amper, time controlled, Cawthtrne & Lum- 

mis 842,525 

■anger signal, electric, A. McCahtn 842,574 

•errick. I. E. M«nr«e 842.799 

»esk, E. L. Gardner 842,780 

•ischarging apparatus, automatic, II. C. 

Lindslv 842,587 

»ish washer, M. V. Trimble 842,728 

■isplay rack, G. Grtssmau 842,851 

■ividing machine, H, P. Haves 842.894 

»o«r check, C. G. »eming 842,304 

••or check, R. R. Smith .' 842.350 

»o«r check. W. H. Brothers 842.521 

Door fastener, sliding, W. H. »urant .... 842,535 

•••r piv«ting device, .1. E. Huey 842.888 

Door securer, II. R. Palmer .' 842,891 

••ugh dividing machine, P. 8, Ward 842.590 

Dough mixer and kneader, O. ». Woodruff, 842,500 

■rafting attachment. T. & Ross 842,585 

■rafting instrument. J. A. Hevdriek 842.662 

■rainor. dish. M. 15. Roberts 842,70.", 

■raw head hanger. H. G. Savage 842.253 

■redge, J. L. White 842,384 

■rier. See Cigarette machine drier. 

■rving apparatus, A. Ctleman 842.789 

■rilling machine, H. G. M«rse 842,227 

Drilling machine, multiple spindle, E. W. 

Cleveland 842, 1 75 

Dust binding composition and making same. 

L'. Dressier 842.6M0 

Dust separator for (-leaning' apparatus. G. 

Dittmar 842,529 ! 

■ust suction apparatus, A. 1 lein 842,(1(11 

■ye and making same, az«, W. Ilorzbcrg ... 842,548 



Egg tester, P. J. Schreiber 842,428 

Elastic substance similar to India rubber 

and its manufacture, L. R«land 842839 

Electric controller, H. Sawyer 842,342 

Electric generators, wireless balance for, R. 

C. & E. Tayl»r 842,358 

Electric m«t«r system, G. Baehr 842,515 

Electric switch, safety, A. H. Williamson. 842,843 
Electrically conducting bodies for use as 

contacts, making, Viertel & Egly 842,730 

Electrolytic cell, Seward & von Kugelgen. 842,258 
Electropneumatic channeler, A. H. Gibson, 

reissue 1 2,8*2 

Elevator safety stop, H. Y. Baldwin 842.294 

Engine, I. ». Chritton 842,448 

Engine cylinders, means for cooling ex- 
plosive, G. P. ■orris 842.531 

Engine lubricator, steam, •. Sanders 842,710 

Engine starting means, internal combustion, 

C. J. Coleman 842,827 

Engine system, steam, ■- M. Somers 842,588 

Engine tender, traction, R. & White, Jr 842,739 

Engines, electrical ignition mechanism for 

explosion, H. C, Brasier 842,817 

Engines, incandescent igniter for gas, C. 

A. Anderson, et al. .., 842,807 

Engines, means for controlling the supply 

of vapor to internal combustion, F. H. 

Smith 842,281 

Engines, wrist pin bearing for, W. B. 

Mason 842,847 

Engraving and die sinking machine, H. Phil- 
lips 842,897 

Engraving or carving machine, H. M. 

Albec 842,745 

Excavator, J. B. Amos 842,748 

Excavator control power means, J. B. Web- 
ber, Jr 842,734 

Explosion engine, J. T. Lagergren 842.488 

Explosive engine, J. Eckhard 842,392 

Explosive engine, White & Middleton 842,737 

Eyeglass nose piece, H. L. 9e Zeng 8 3,181 

Eyeglasses, S. W. Burch 842,782 

Fare register, W, L. I.ightford 842,475, 842,478 

Fastening device, E. A. Reeves 842,492 

Feed water heating means. J, Fournia .... 842,777 

Feeding machine, R. E. Woodson, et al 842,801 

Fence, H. T. Harper 842,197 

Fence post, W. N. Reynolds 842,811 

Fence post, cement, B. F. Gibler 842,454 

Ferrous carbonate, making, A. Flugge.... 842,452 

Ferry, aerial, S. B. Harding 842.457 

Fertilizer distributer, W. A. Freeman 842,194 

Filter, E. Burt 842.784 

Filter for defecation, R. M. Villarino 842.7:i1 

Filter, pressure, C. W. Merrill 842,484 

Firearm, G. E. Witherell 842,287 

Firearm, R. C. Thomas 842,438 

Fish hook, G. H. & L. C. Van Vleck 842,594 

Fishing float and line holder, combined, C. 

R. Fleming 842,540 

Fishing reel, R. L. Hunter 842,551 

Fishing reel, T. V. Buckwalter 842,781 

Fluid controlling device, S. Z. de Ferranti 842,393 
Fluid pressure brake, W. H. Sauvage, 

842,424, 842.425 

Food, cattle, W. F. Warren 842,281 

Form, arm scye bust. C. H. Scott 842,715 

Furnace, J. V. Martin 842,878 

Furnace charging apparatus, G. Baehr .... 842,514 
Furnaces, ore heating and drying- device 

for, U. Wedge 842,738 

Fuse mount, C. E. White 842,738 

Garment fastener, C. H. Schmidt 842,498 

Garment hook, B. Goldsmith 842,542 

Garment supporter, M. L. Gaston 842,541 

Garment supporter, A. R. Pollock 842,810 

Gas burner, p. E. Peterson 842,334 

Gas burner, G . Machlet, Jr 842,792 

Gas furnace, H. A. Schnelbach 842.427 

Gas generator, acetylene, B. W. Scott 842,345, 

Gas lighting and extinguishing apparatus, 

automatic, N. H. Shaw 842.259 

Gate catch, J. •. Mitchell 842,885 

Gate lock and support, combined swing, C. 

E. Sargent 842.711 

Gear cutting machine, J. E. Gleason 842,455 

Gear, reversing, W. J. D. Miller 842,884 

Gear, transmission, Degen & Manuel 842,773 

Glass articles, making, J. A. McLane 842,233 

Glass bulbs, rotating heating device for 

tubulating, R. B. Flather 842,191 

Glass drawing furnace, sheet, George & 

Shortle 842,399 

Glass to leers, device for introducing, 

Knapp & Mulholland 842,209 

Glassware heating and finishing machine, 

H. A. Schnelbach 842,428 

Glassware to leers, device for conveying, 

Knapp & Mulholland 842,210 

Glove blank, W. N. Marsden 842,408 

Gold dredge, H. J. Clark 842,383 

Grain treating_device, C. D. Woolverton. . . 842,289 

Grapple, G. W. Smith 842,719 

Grass cutter, Herrick & Cleary 842,199 

Grinding apparatus, G. Benicke 842,381 

Gun, air, W. I<\ Mark-ham 842,324 

Gun cleaner, C. T, Forbes 842,776 

Gun mount, portable, W. Mayer 842,570 

Gun sighting device, portable, J. Kurig.... 842,584 
Gun with wedge breech block, barrel recoil, 

M. Hermsdorf 842,547 

Guns, training lever for, J. Krone 842,583 

Hair comb, F. S. Cartwright 842,524 

Hame attachment, ». Gleim 842,400 

Hammer, W. J. Malloy 842,323 

Hammer, pneumatic, J. F. Clement 842,828 

Hammer, pneumatic, M. Hardsocg 842,855 

Hammock, E. F. Pillman 842,898 

Handle, B. T. Landers 842,790 

Harrow controlling means, E. A. Parrett. . 842,239 

Harrow, disk, W. C. King 842,871 

Harrow, reversible, L. B. Metcalf 842,223 

Harrow, rotary, F. Hanson 842,853 

Harvester platform leveling device, Gordon 

& Throop 842,848 

Harvester reel, T. J. Myers 842,328 

Harvesting machine, cotton, J. F. Appleby. 842.182 
Hat fastener, automatic, M. W. Robert- 

shaw 842,337 

Hat lure, S. L. Taylor 842,267 

Hay rake, J. H. Neeb 842,234 

Hay rake, side delivery, F. L. Kirkman . . . 842,208 

Hay sling lock, G. Matson 842.482 

Headlight, automatic, C. M. Spink 842,818 

Headlight support, car, C. M. Spink 842,819 

Heating system, steam, T. F. ■oxter 842,180 

Hides, tool cylinder for machines for un- 

hairing. V. ^uaedvlieg 842,338 

Hinge, W^ H. Brother* 842,520 

Hinge for shutters, self-closing, Kasch & 

Eberhard 842,404 

Hinge, spring, W. H. Brothers 842,519 

Hinge, spring. H. J. Valentine 842,593 

Hitching post. J. H. »idrich 842,449 

Hod elevator, J. ». Harper .'842,857 

Horseshoe, .1. P. Hopoesch 842.310 

Horseshoe calk grinding machine, G. A. 

Russell 842,497 

Hose supporter, J. C. Beach 842,750 

Hot bed frame. W. H. Luckau 842.214 

Ice making system, G. L. Vail 842,380 

Indicator. See Attendance indicator. 

Ingot stripper, C. L. Taylor 842.288 

Insect trap, W. C Pike 842.244 

Insulated crossover for electric railways, 

E. E. Gilmore 842,781 

Insulating lacquer and material, P. Boerche 842,815 

Insulating material, C. SI. Clarke 842.528 

Insulating ring and bracket, F. B. Cook 842,301 

Insulation for commutators, M. Meirowsky.. 842,571 
Internal combustion engine, W. ■ietor .... 842,182 
Internal combustion engine. W. ■. Burchall . 842,844 
Jaeonard cards, piano machine head for 

punching, J. Rovle. Jr 842,490 

Knob lock, J. A. Hurdle 842.834 

Label packet, G. P. Sliilev 842,348 

Lady's comb, W. J. Watson 842.733 

Lamp attachment, oil, A. II. Elliott 842,537 

Lamp, low pressure vapor buviiing in- 
candescent, L. ■enayrouze 842,834 

Lamps, manufacture of lumiuant for- elec- 
tric, J. A. Heanv 842 ,540 

Last. G. A. Krentler 842.319 

Lasts, manufacturing. H. F. Loewer 842,478 

Latch, O. Cassity 842,209 

Latch, J. A Weber 842,73r. 

Latch, door. W. W. Krause 842.502 

Latch, mortise night, C. A. Berry 842,442 

Lavatories and like fixtures for domestic 

use construction of, ('line & Danver.... 842.527 

Lavatory. Kcllv & Mmliluck 842,558 

Lea', artificial.' J. T. Apgar 842,008. S-12.f;(i» 

Lens grinding machine, O. Lavallce , 812,070 
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Wood-working 
Machinery 

Fop ripping, cross-cut- 
ting-, mitering, grooving, 
bonng, scroll-sawiDg' edge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls MTg Co., 

695 Water St, Seneca Falls, N. Y. 




Engine and Foot Lathes 



MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 1 20 Culvert St., Cincinnati. 0. 



Cnnf inrl Dnu/or an<1 Turret JLiatlies. Plan- 
rUOl dllU rOWCI ers, Shapers, and Drill Presses. 
SHKPAttl) I.ATHE CO. 133 W. 2(1 St. Cincinnati, O. 

Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 

18 Sargeant St. 

Hartford* Conn. 

Cyclometers, Udometers, 

Tachometers, Counters 

and iXne Castmgs. 





111. ASS OK STEEL 



T^ Clipper Cup 

83?" Its triangular shape prevents 
entangling an* gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best& Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St.* New York, U.S. A. 

lor free samples and information write to us.. 



DURYEA AUTOS 




Are graceful. Tlteir 
curve* linesare lines 
of beauty. The seats 
are low an* easy of 
access. Nothing to 
prevent mounting 
from either side. 



DURYEA POWER CO. 




Manufactory Established 1761. 

l.ead- Colored «fc Slate Pencils. Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-60 East 23d Street, New York, N. Y. 

ttrand Prize, Highest Award, St. Louis, 1904. 



MOTOR BOATS 

Safe, Staunch, Speedy. Inexpensive — Sold 
Direct. No m i dd lema n ' ^ pro fi ts . B oa ts from 
iH to 40 feet, with latest equipment. Cata- 
logue and full details on request. 

v. p. xeiimeistek' 
•2 mi N'uri h Water *»■• Kockforil, III. 




MIS 



GRINDER 



Has no pumje, no valves. No 
piping require* to supply it with 
water. Always rea*y for use. Sim- 
plest in construction, most efficient 
in operation. Price will interest you. 

W. F. <fc JNO. BARNES CO., 

Established 1812. 
1999 Ruby St., Rockiord, 111. 



ROTARY PUMPS AND ENGINES. 

Their Origin an* Development.— An important series of 
papers giving a historical resume of tha rotary pump 
an* engine from 1583 an* illustrate* with clear draw- 
ings showing the construction of various forms of 
pumps an* engines. 38 illustrations. Containe* in 
SUPPLEMENTS 1109* 1 1 HI, 1 111. Price II cents 
each. For sale hy Munn & Co. an* all news*ealers. 



F- BARNES 
ELEVEN-INCH SCREW 
CUTTING LATHE 




For foot or power aa 
wante*. Has power 
cross fee* an* com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us forprint- 
e* matter. Descriptive 
circulars upon request. 
B. F. BARNES CO. 

Roekford, 111. 

European Branch) 149 Queen 

Victoria St.j London, E. C. 



ONWARD 
SLIDING FURNITURE SHOE 

' A nrw lunr-allun, pnlenttft AUfiHi i T lftOC 

Takea the. place of wheel carters. Uoea not scratch 
o? mar floors, lino leu m, nor wear or tear carpets, noat- 
tinp or T\ifii. Inexpensive, rtnratiJe. Write for full de- 
tails and learn why yt>u should insist upon having the 
Sliding Furniture Shi-*' upon all your furniture. 

THE FAIR MFG. CO., 732 Fifth Street, Racine, Wis. 



Automatic Water Supply 

Most economical, reliable and efficient. 
If you have running water the Nlttjaarfl 
engines will elevate 35 feet fJf 
each foot-fall obtainable ft 
spring, brook, or river, de- 
livere* to any distance. 
Write for catalogue. 
Niagara Hydraulic Engine Co, 

140 Naat.au St., N. V. 

Electrical Engineering 

and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 




C. F. 

Engineering Dept. 



SP1ITDORP 
17-27 Vandewater St., N. T. City 



Letter box, S. J. Carleton 842,4-15 

LeiK'o product from gallic compounds and 
alUyl - diamid.-arylthi.sulfomc acids, 

etc., De la Harpe & Burckhardt 842,30ii 

Loading machine, A. J. Doss 842,5o2 

Lock, H. Aae 842,158 

Lock doggiug mechanism, time, W. H. 

Taylor 842,269 

Lock dogging mechanism, time and other, 

W. H. Taylor 842,268 

Locking device, L. M. G. Delaunay-Belle- 

. ville ...... a 842,632 

Log -loaders, grip hook for, D. W. Martin.. 842,220 
Logging dog or swamping hooli, D. W. Free- 
man 842,779 

Loom lug strap, G. G. Colhy 842,176 

Loom weft replenishing mechanism, L. 

Miller 842,883 

Looms, smash preventer for, T, W. Till- 
man 842,82* 

Looms, thread parter for weft replenishing, 

D. M. Holllns 842,660 

Lounge and folding bed with a canopy, com- 
bined, P. P. Lagrange 842,674 

Lubricator, W. S. Patterson 842,332 

Lubricator, J. N. Weikly 842,507 

Lubricator, M. ». JaJ'ne 842,553 

Magnetic separator, C. J. Reed 842;5S3 

Magneto, H. Hess 842,200 

Mail box signal, D. F. Clark 842,767 

Manure spreader, G. E. Camp 842,172 

Manure spreader, E. H. Park 842^238 

Massage apparatus, Trotter & Bebout 842,5*3 

Match safe, H. Budesheim 842,621 

Mattress filling, machine for compressing, 

A. A. Scbimmel 842,344 

Measuring and marking machinery, fabric, 

A. H. Sutton 842,435 

Measuring machine, J. Berg 842,167 

Meat cutter, C. G. Schmidt 842,499 

Mechanical movement, J. E. Nelson 842,416 

Mechanical movement, O. E. Hintz 842,785 

Metal Dox or other metal article or sur- 
face, R. Brown 842,758 

Metals, electrolytic refining of, A. Schwarz 842,254 
Milliner's table, K. B. & H. W. Ather- - 

tin S42;748 

Milling machine, pantograph ic, F. H. Rich- 
ards 842,247 

Milling machines and the like, releasing 

screw arbor for, W. H. Holt 842,787 

Mine tipple and screen plant, coal, W. II- 

Wilson 842,439 

Mineral concentrator, A. B. Paul 842;333 

Mirror support, H. W. Harrison 1 12,313 

Miter clamp, A. E. Johnson 842,565 

Mixing machine, R. Z. Snell 842,262 

Molder's flask, G. H. Rayburn 842,700 

Molding machine, E. H. Mumf.rd 842,229 

Mop and brush making machine, (\ Kehr. . 842,2*4 

Mop bolder, A. M. Burnham 842,622 

Mortise lock, W. H. Taylor 842,27* 

Mortising t*ol, C W. Kinnear 842,318 

Muffler and whistle device, M. Zwicki 842,744 

Music apparatus, Christmas, W. Stock 842,351 

Music turner, sheet, R. p. Green 842,649 

Musical instrument keyboard, W. B. Fitz 

Simmons 842,539 

Musical instruments, mechanical apparatus 

for playing keyboard, ,T. A. Armstrong., 842.374 

Nest, trap, H. N. Almy 842,371 

Newspaper holier, A. Ketzscher 842,464 

Nut cracking machine, W. - Gebbardt 842,398 

Nut lock, W. Gmeiner 842.647 

Nut lock, F. A. Cease 842,766 

Oil burner, N. Zucke 842,370 

Oil cake treating machine, G, F. Young... 842,741 

Oil dispensing tank, J. E. Bourne 842,517 

Orange lake and making same, R. Kirchboff 842,560 

Ores, concentrating, A. Schwarz 842,255 

Package tie, F. S. Peck 842,240 

Packing, F. McCarthy 842,230 

Packing or the like, device for cutting pis- 
ton, T. E. Jones 842,556 

Painting implement, F. Tnttle 842,504 

Paper guide, C. J. Mobns 842,795 

Paper roll holder and cutter, M. McMahon. 842,487 

Photographic shutter, H. A. Byers 842,522 

Pianos, coin controlled actuating mechan- 
ism for autoptleumatic, A. J. Hobart. . 842,462 
Picture and mirror fastener, T. Gallagher.. 842,645 

Picture mat, J. A. Thomas 842,272 

Pie lifter, A. L. Long 84 2,321 

Pipe elbow, - W. J. Flecker 842,580 

Pitchforks, snow shovel attachment for, F. 

N. Martin . ... 842,221 

Plane, E. TV . Foster 84 2,453 

Plant box, window, A. J. Schoenecke 842,501 

Planter, G. P. Fisher, Jr 842,642 

Planter, corn, H. F. Blair 842,755 

Planting machine, corn, F. D. Cutsforth... 842.388 1 

Plow, H. A. Beham 842,165 

Plow, R. M. Warren 842,280 I 

Plow, S. H. Tucker 842,728 | 

Plow sulky attachment, J. W. Turner 842,438 

Pneumatic control 'system, E. J. Bring... 842,619 
Pneumatic despatch apparatus, C. F. Stod- 
dard 842,353 

Pneumatic despatch apparatus carrier, C. 

F. Stoddard -. . 84.2,352 

Pneumatic despatch tube apparatus carrier, 

C. F. Stoddard 842,354, 842,355 

Pneumatic despatch tube apparatus carrier, 

J. S. Palmer 842,419 

Pneumatic despatch tube system, J. S. Jac- 
ques 84,2,836 

Pneumatic motor, T. Turner 842,359 

Poisons, obtaining solutions of bacterial, 

Bergell & Meyer 842,612 

Pool table pocket, W. H. Houts 842,550 

Portable elevator and corn husking mechan- 
ism, combined, O. S. Ellithorp 842,775 

Power generator, electromagnetic, R. A. 

Miller 842,413 

Power plant, F. Yeoman 842,368 

Preserve box opening device, Opsal & Myd- 

land 842,237 

Preserved food tin, J. Amtmann 842,293 

Printers' leads, machine for finishing, C. 

C. Webster 842,842 

Printing attachment for paper roll holders 

and cutters, M. McMahon 842,486 

Printing machine, platen, F. Waite 842,362 

Printing mechanism, G. W. Swift, Jr 842,265 

Printing plate, producing a combined line 

and halftone, Bonfils & Bradt 842,2.97 

Printing plates, mounting block for, A. W. 

Harrison 842,198 

Printing press, gripper creaser, J. R. Morri- 
son 842,686 

Printing press ink fountain, J. W. Kohl ... 842,466 

Printing type, E. B. Oswalt 842,690 

Propeller, oscillating blade or fisb tail, G. 

E. Wade 842,278 

Protractor, bevel, P. Ke'Jy 842.205 

Pulverizer. P. L. Simpson 842,430 

Punching machine, A. Vernet 842,723 

Pyrometer, Heeley & Fery 842,314 

Rail anchor, F. A. Poor 842,581 

Rail fastening apparatus. L. G. Hoon 842,549 

Rail joint, B. Wolhaupter 842,508 

Rail joint, E. H. Schwartz 842,815 

Rail tie, Mitchell & Ford 842,573 

Rail tie and fastening, J. G. Snyder, re- 
issue 12,603 

Railway block signaling system, A. J. 

Wilson 842,285 

Railway bumper, J. M. Scott 842,346 

Railway gate, W. H. Myers 842,8*5 

Railway rails, electrical connection for, 

E. Hay ward 842,545 

Railway signal, C. J. Coleman 842.30* 

Railway signal, C. W. Coleman "842,828 

Railway signal apparatus, J. W. Latta .... 842,675 

Railway signal, electric. H. Smelser 842,432 

Railway switch, P. D. Hlbner 842,46* 

Railway tie, F. V. Bicking 842,752 

Railway tie and fastening, metallic, A. Mor- 
rison 842,226 

Railway tie, metallic, J. J. Moore 842,414 

Railway tie, metallic, A. J. Mueller 842,415 

Railway track construction, S. G. Howe 842,202 

Railway track drill, A. H. Handlan, Jr 842,544 

Railways, electrical apparatus for setting 
the points and signals on, Kottmair & 

Zwack 842,673 

Rake. See Hay rake. 

Razor blade cleaner, A. F. Smith 842,717 

Razor, safety. F. H. Arnold 842,510 

Reamer, C. E. Martin 842,481 

Receptacles and the like, means for sup- 
porting, Lutz & Sibley 842,479 




TfHTW&zr 



Jt New and 

Better Kind 

of Soap 

Always clean and 
pure, Inbottles^ofe 

hum cuiitainhiaiioii 

What you use 

/ias iicvei been 

t s e d be Jo re. 

pure, delicately 

perfumed cleanser. 

germicide, antiseptic. 



BENDER'S 

SANITARY LfQU/D 

TO f LET SOAP. 



The only proper soat> for Hotels, 
Public Buildings, Offices, Parlor' 
Cars, Steamshipsand theHome. 

SprinWe -top bottles 25c 

Quart bottles 75^" 

Beniler's Liquid- dbn . , n 

S»ap Holder (Patented) .$^.UU 

Should ke on every wash-stand. A push on 
the button gives just the desired amount— 
no waste, no dirt, n»> contagious germs. 
Write for Illustrated Circular. On Saie at 
drugstores, department stores or direct from 

BEN1»ER MFG. CO. 
540 T.1V 4 Title Bldg., Phila., pg. 




BUY A 

Ferro Auto-Marine Engine 

" High Grade from th« Ground Up." A n i 
with a factory behind it, with an absolute 
liability Insurance. Built 

entire and guaranteed ky the 
strongest marine engine factory 
in the world. With Gasoline 
Engiues it pays to fcuy 
the best. Tie Ftrrb 




pronounced 
Chicago Show, by 
Yachtsmen, Boat and 
other Eigine Build 
ers, the Best Marine 
Engine Imilt. Costs 
no more than others, 
Sena 10 cents for bound " Treatise on Modern Marine Engines," in- 
valuable to every user. Send to-day for sample leaf and Complete 
Catalog free. 

THE FERRO MACHINE <fc FOUNDRY CO. 

75 Wade Building, Cleveland, O. 

Large stock at Eastern Branii, 19 Cortlandt Street, New York 




?Su USE GRINDSTONES? 

If &• we can suppiy you. All sizes 
in on n red and unmounted, always 
kept in stock. Rememoer, we make a 
specialtyot selecting stones f»r all spe- 
cial purposes. Send for cat alonwe "1 " 
The CliEVEliANU STONE CO. 
2d Floor. Wilshire. Cleveland, 0. 



The Sensitive 

Indicating 

Arrow 

Of the Jones Speedometer 
responds to every change 
of speed. The tendency 
of many indicators is to 
"drag" from one speed to 
another, and seldom indi- 
cate accurately. This error 
was very much in evidence 
in the A. C. G. B. & I. 
speed indicating contest 
The 

Jones Speedometer 

was the only instrument in 
the trials to score an abso- 
lutely perfect record. 
Specify the "Jones" for 
your new car. 

JONES SPEEDOMETER 
120 West 32d Street, New York 
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THE FRICTION DRIVE CAR 



s 

New Models 



No Fixed 

Speed 

Any Speed 

Desired 




Examine 

Them 
Carefully 



Chicago 
g. Automobile 
Show, 

In the Armory, 
Feb. 2 to 9 



35-40 H. P. 4-cyliiuler Rnten'berg Motor. Seven passenger, side entrance Tonnenu. Wheel base 
106 inches. L,arabert Patented Friction Drive Transmission, etc. Model "G" is the Greatest Value 
for the Price ever offered to the automobile buying pusiic. Write for detailed description. 



Our New 

1907 

Art Catalog 

Now 

Ready 




25-40 K. P. ^-cylinder Rutenberg Motor. Our "Shaft Drive" Car, l.aiubt-u Patented Friction 
Drive Transmission, etc. Write for detailed description. 

0f Dealer Agents Wanted in territory not already closed. WRJTE US NOW. 




THE BUCKEYE MANUFACTURING CO.. Anderson. Indiana, 

Member American MotO' Car Manufacturers Assoc fution. New York. 



U. S. A. 
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Scientific American 



February 9, 1907. 



SORE THROAT 

To prove the Efficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 

to everyone sending me this adver- 
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until May 10, 1907. 

Dept. V, 63 Prince Street, New York 




BECOME A 

CARTOONIST 



An Illustrator, Designer, Me" 
chanieal, Architectural or Sheet 
Metal Pattern Draftsman. You 

incur n» obligation by writin g 
now for full information about 
toe "Acme Way" of teaching 
by mail. "At it 8 years." Stale 
which course you prefer, 

You can qualify at home in 
spare time to earn $25 a week. 
Men likeMcCutcheon, Briggs, Da- 
venptrt, •uti'BuIt, Kemble and Others earn $5,M* and upward a year. 
We shape the course to meet your individual needs ; develop you 
to do the original work that enables artists to hold high salaried 
positions; guarantee prnAeieney to Jearnest students and secure 
positions when competent. 

THE ACME* School of Drawing 
A-378 Acme Building Kalamazoo, Mich. 

Resident instructions if preferred 




Any Size or Shape 

Steel Towers 

Any Height 

The Baltimore Cooperage Co. 

MANUFACTtTRERS 

BALTinORB C1TV, MD. 

CATALOGUE GRATIS 




KING 

Folding 

CANVAS BOATS 

Lighter, more durable than wood. Serviceable in salt water 
Puncture-proof; nonsinkable; can't tip over. A revelation in 
boat construction. Can be carried by hand, or checked as bag- 
gage. When not in use, fold up into a package. Send be, for 
Catalog, 100 Engravings. KING FOLDING BOAT CO., 683 
West North Street, Kalamazoo, Mich. 



MO MOTORCYCLE 

We have thelarrest line of New 
and used Motor Cycles,Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
aud only exclusive .Motorcycle 
House in the world. Send for our 
19#"7 Catalog. Repairs a specialty. 

HARRY R. GEER CO.. 1016 Pine St., St. Louis. Mo. 




19 6 

THOMAS 
AUTO-BI 

Model No. 44, Price S145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO-BI CO. 
1450 Niagara Street Buflalo, N. Y. 




The Eureka Clip 

The most useful article ever invented 
fortbepurpose. Indispensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and noLion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Rloomfield. N. J. 





Machine \». lit. 
Range 2M-4in.R.H. 



PIPE CUTTING 
AND THREADING MACHINE 

For Either Hand or Power 

This machine is the regular hand machine sup- 
plied with a power iase, pinion, countershaft, 
ftc-., and can »e worked as an ordinary power 
machine or taken from its base for use as a 
haid machine. Length of pipe up t» 15 in. 
handled easily in small room. Illustrated 
catalogue — price list free, on application. 

THE CURTIS 3. CURTIS CO., 

6 Garden St., Bridgeport. Conn. 
New York Office, 60 Centre St. 



AUTOMOBILES 

BOUGHT, SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 
TIMES SQUARE AUTOMOBILE CO. 
217 West 48th Street, New York City 



Receptacles with capsule and wire, closing 

device for, B. P. De Meiici 842,179 

Resawing machine, A. Mereen 842,572 

Roadway and constructing the same, com- 
posite, S. G. Howe 842,201 

Rock drill, hydrocarbon, J. V. Rice, Jr.... 842,246 

Rock drill mounting, M. Hardsocg 842,654 

Rock drilling machine, device for use with, 

E. M . Weston 842,598 

Roof for mausoleums, tombs, vaults, etc., 

C. E. Tayntor 842,590 

Roof structure, O. tV. A. Koelkebeck 842,561 

Rope fastener, J. Brown 842,620 

Roving and spinning frame, W. Batten .... 842,824 

Safety device or pin, H. M. Willis 842,600 

Sail hank, M. Mansson 842,215 

Sand mold flask, J, Macphail 842,322 

Sandpaper holder, F. J. Peters .;.. 842,579 

Sash balance, J. N. Reiland 842,701 

Sash fastener, H. Salisbury 842,340 

Saw filing machine, O. J. Tatum 842,724 

Saw guide, E. H. Overholt 842,489 

Scaffold, J. V. Palmer 842,331 

Scale, automatic weighing, N. Nilson, 

842,576, 842,688 

Scale, pitless weighing, D. M. Orcutt 842,418 

Scraper, J. A. Traut 842,275 

Scraper and regulator, J. H. & G. B. 

Young 842,742 

Screw, T. E. R. Phillips 842,242 

Screw machine, G. T. Warwick 842,282 

Sealing apparatus, vacuum, Landsberger & 

Buhles 842,320 

Sealing machine, envelop, W. B. Spencer.. 842,264 

Seam for sewed articles, J. T. Dowdall 842,184 

Seeder, R. H. Mouser, Jr 842,228 

Seeding machine, C. P. Sester 842,716 

Selling device, goods, Blish & Silzer 842,295 

Separating materials, apparatus for, T. 

Blass 842,614 

Sewage elevating and discharging apparatus, 

Wilson & Rigdon 842,286 

Sewing machine motor, R. E. Grant 842,832 

Sewing machine stop motion device, E. B. 

Allen 842,291 

Sewing machine take up, W. M. Ammer- 

man 842,161 

Shade bracket, P. F. Wagner 842,506 

Shaft, knockdown vehicle, Ferris & Teb- 

ketts 842,309 

Shafts, stuffing joint for rotary, F. Emden. 842,639 
Shaving mug and brush, combined, G. A. 

Roney 842,705 

Shears. J. E. Allen 842,292 

Shears, J. G. Greenfield 842,650 

Sheet folding machines, perforating and reg- 
istering mechanism for, C. A. Sturte- 

vant 842,721 

Shirt sleeve, G. M. Edgarton 842,536 

Shock loader, O. E. Nelson 842,417 

Sign, advertising, J. J. Patterson 842,693 

Sign, moving display, T. B. Powers 842,582 

Signals, apparatus for producing submarine 

sound, Mundy & Gale 842,327 

Signaling apparatus, G. F. Atwood 842,377 

Signaling systems, electric block, A. J. 

Wilson 842,366 

Signaling system, electric block and block 

section, A. J. Wilson 842,367 

Signaling system, single track, R. J. 

Hewett 842,315 

Skirt hanger, M. Beitman 842,166 

Skirt marker, Schofield & Herd 842,713 

Skirt supporter, B. F. Johnson 842,317 

Smoke consuming furnace, W. B. Estes.... 842189 

Snow plow, railway, N. Hill 842,461 

Snow scraper, O. W. Robins 842,704 

Sodium perborate, manufacturing, O. Lieb- 

knecht 842,470 

Solar heater, C. L. Haskell 842,658 

Solar heater, F. M. Huntoon 842,788 

Solder to can tops, machine for applying, 

H. Eachus 842,187 

Sound reproducing instruments, attachment 

to horns for, O. G. Rose 842,707 

Spike puller, A. Dudly, Sr 842,185 

Spinning frame top roll clearer, J. T. 

Meats 842,483 

Spool gluing and assembling machine, I. A. 

Blood 842,169 

Sprayer and fire extinguisher, water, J. 

R. Norman 842,689 

Springs, device for retarding the rebound- 
ing action of, A. C. Walling 842,732 

Sprinkler. See Automatic sprinkler. 

Square, folding, J. Smith 842,433 

Stacker, hay, J. H. Neeb 842,235 

Stamping press, A. Zidovec 842,603 

Standard, adjustable, J. A. McCormick. . . . 842,330 

Stay strip, H. B. White 842,823 

Steam engine, G. W. King, et al 842,465 

Steam engine, compound, H. Anderson .... 842,441 

Steam generator, W. R. Wills 842,284 

Steam trap, H. Sandvoss 842,250 

Steel, manufacture of, J. de Moya 842,8*2 

Still, water, O. A. Nenninger 842,687 

Stirrup, safety, K. Reim 842,702 

Stock, brick holder for use in the care of 

live, C. L. Hutcheson 842,835 

Storehouse for grain and other material, J. 

H. Elward 842.538 

Stove. C. L. Gohmann 842,196 

Stove, Keep & Maul 842,557 

Stovepipe, H. D. & F. L,. Hart 842,458 

Straight edge, O. Messinger 842,411 

Strainer, automatic liquid, H. Wurdack.... 842,602 

Substation protector, F. B. Cook 842,628 

Suit case, J. A. H. Villmow 842,277 

Supporting surfaces, means for securing fix- 
tures to, J. H. Danver 842,528 

Suspenders. C. Ludolph 842,677 

Switch operating mechanism, self-locking, 

R. F. Gaunt 842,646 

Table, A. P. Switzer 842,723 

Tailings trimmer, H. J. Clark 842,384 

Tank heater, C. W. Blake 842,168 

Teeth, filling, H. F. Strong 842,357 

Telephone exchange system, B. O. Fox .... 842,778 

Telephone switchboard, M. V. Mehren 842,410 

Telephone switchboards, combined annuncia- 
tor and jack for, M. V. Mehren 842,409 

Telephone system, F. W. Dunbar 842,306 

Telephone system, H. R. Turner 842,822 

Telephone system, party-line, W. W. Dean. 842,772 
Telephone trunking system, W. W. Dean.. 842,178 

Tent, G. M. Kirby 842,672 

Tent, portable sick room, J. C. & A. EJ. 

Moore 842,800 

Theater chair, disappearing, F. Harvey ., 842,66# 

Thermopile, H. Diecks 842,391 

Thill support, A. Dudly. Sr 842,186 

Thresher and cleaner, G. W. Tice 842,437 

Timepiece regulator, S. Sloan 842,431 

Tinning, material for protecting sheeta, etc., 

in, J. A. Kyle 842,212 

Tire, H. J. Mondor 842.798 

Tire, pneumatic, V. H. McDowell 842,231 

Tire tightener, E. E. Graves 842,402 

Tires, forming inner tubes for, A. H. Marks 842,217 
Tobacco curing apparatus, J. L. Bullock... 842,171 

Toilet companion, S. J. Brown 842,443 

Tool, combination, W. McCausland 842.S06 

Tool holder, W. Carman 842,173 

Tool support, pneumatic, M. Hardsocg.... 842,656 

Torch, marine, P. Fuchs 842,195 

Toy, W. Haverman 842,659 

Toy, W. B. Hill 842,784 

Toy structure, knockdown, A. Schoenhut. . 842,712 

Track gage and level, L. Barceloux 842,379 

Traction engine, W. N. Springer 842,589 

Traction engine, M. J. Hogan 942,786 

Traction engine, W. N. Springer 842,840 

Tree felling machine, J. O. Rollins 842,249 

Trolley, P. J. Wires 842',740 

Trolley wires, catenary suspension for, G. 

A. Mead 842,222 

Trolley wires, mechanical ear for, T. E. 

R. Phillips 842,241 

Trousers creaser, L. W. Young 842,743 

Trowel, adjustable, P. F. Connelly 842,770 

Truck, merchandise conveying, F. A. Bierie 842,754 

Truss, J. Sault 842,252 

Tube expander, W. H. Mathers 842,569 

Tug loop, R. P. Kronke 842,467 

Tuning hammer, W. B. Ellsworth 842,307 

Turbine, G. Rischmuller 842,423 

Turbine, elastic fluid, O. Kolb 842,211 

Typewriter ribbon vibrating movement, 

Scherer & Lindburg 842,814 

Typewriter spacing mechanism, C. J. Mohns 842,794 
Typewriters, paper feeding mechanism for, 

J. Maynard 842,680 



Wouldn't You Like to Own This 16 Shot Repeating 



s 7.75 




Hopkins & Allen .22 Caliber Repeater 



The squirrels and rabbits can't get away from you when 
you carry this rifle. If you miss one the first time — you have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure — productive of full game 
bags — and all the excitement of quick successful shots. 

Description : This is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long or 
short or 22 long rifle cartridges- 16 shots for shorts and 12forlongor long rifle— and the eicctorworks like lightning. 
You can deliver 12 or 16 shots (depending on the cartridge used) almost as ctuick as you can pull the trigger. THE 
CAME SIMPLY CANNOT GET AWAY. 

Quick take-down pattern — full length 38% in., length of barrel 20 in. — weight 5H lbs. Has that excellent 

military bolt action— the Hrst ever put on an American sportlm rllle. HAS THE BEST SAFETY device— A 

SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING 
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 
HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polished walnut stock, military butt plate, every part drop forged — lock work made of spring steel. AN 
EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE— SURE TO GIVE SURPRISING 
PLEASURE TO ITS POSSESSOR. 

PRICE— Sale delivery guaranteed— $7.75— IF YOUR OWN DEALER CANNOT SUPPLY YOU. 

We yvblixh two delightful stories— "William Tell," the experience of an expert with his first Jwivtiyr 
liiflc, and L4 My Mrst Rifle." by tlie famous marksman, Vapt. Jack O Connell, which we will send 
1 free, with our illustrated catalogue of rifles, revolvers ani shotguns. 

HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U. S. A. 

London Office : 6 City Road, Finsbury Square, London, England. 
of E? ( > ■■!„■■ in The largest manufaeturer« of High tirade .Shot Onus, Rifles and 
Ejecting Shell Revolvers in the World. 





TRANSMISSION STEEL TOWERS 

GALVANIZED 

For high lenicon trarviiMiiiion I mm. They mo made from 30 to 150 feel in 
height, emi to wrttiitamj hor^ontat attaint at Ihe top of from 3,000 to .3,0, opO 
pounds. We design and build thai* lower* and g u At* n te e them under actual tttit 
to l-ulljf meet tho tpecileod requirement*- CompleLehr GALVANIZED by the hot 
proeais after all work of martulaclure ha* been completed. 

AERMOTOR CO.. CHICAGO 



The 



MOTOR BOAT NUMBER 
SCIENTIFIC AMERICAN 

Handsome Cover (Price 10 Cents) Lavishly Illustrated 

OUR Motor Boat Special, which will issue February 23, 
during the Motor Boat Show, will contain all that is 

new in this growing industry and sport. Some of the fastest 

of the American and For- 
eign motor boats and their 
engines will be illustrated 
and described. Plans ani 
descriptions of comfortable 
cruisers and pleasure boats 
for the ordinary user will 
also be published. A prom- 
inent feature will be an 
article telling what has 
been accomplished the past 
year with the new type of 
gliding boat for which 
much was prophesied in 
our last motor boat num- 
ber. There will be many 
novelties which will appeal 

to the motor boat user, and the issue will undoubtedly reach 

a large number of people interested in launches, yachts and 

racing motor boats. 




MUNN & COMPANY - - PUBLISHERS 

SCIENTIFIC AMERICAN OFFICE 

361 BROADWAY - _ NEW YORK 



February 9, 1907. 
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Classified Advertisements 

Advertising in this column is50 cents illine. No less 
than four nor more than ten lines accepted. COunt 
seven words to the line. All orders must be accom- 
panied by a remittance. Further Information sent on 
request. 



SALE AND EXCHANGE. 

WANTED.— EVERYBODY INTERESTED IN GAS 
Engines to know of my patent device for perfect lubri- 
cation of piston, easily attached to oilcup. No sticking 
of rings. Saves oil. Saves repair. Sent on trial. 75c. 
each ; $2.00 for 3. For full particulars and information, 
address The Anderson Co., Warren, Pa. 

SET OF V. 8. PATENT OFFICE REPORTS AND 
Gazettes from 1852 to 189T for sale at a bargain. For 
turlber information address E. H. Evans, 181 Broad- 
way, New York. 

NASSAU STAMP CO., LTD., 2 PARK PLACE, 

Neir Vork City. Postage stamps for advanced collee- 
tois bought an* sold. All albums, catalogues and sup- 
plies in stock. 



BUSINESS OPPORTUNITIES. 

PARTY WANTED with capital to investigate and 
work Goldboring and Silverboring Ledges of various 
formations ; assays per ton, $472 to $1323; close to rail- 
road and can be worked easily. Address, Box 60, Fitz- 
william Depot, N. H. 

WANTED. — Some one to finance a new airship. 
Beats them all. $3,000 to $5,000 for an interest. Worth 
millions. For particulars address P. O. Box 537, Port 
Arthur, Texas. 

OUR VACUUM CAP when used a few minutes each 
day draws the blood to the scalp, causing free andj nor- 
mal circulation, which stimulates the hair to a new, 
healthy groa tb. Sent on trial under marantee. „«rtte 
forfree particulars The Modern Vacuum Cap Co, bI7 
Barclay Block, Denver. Col. 

FINANCING AN ENTERPRISE— Practical 600-page 
book, by Francis Cooper, telling how money is secured 
for enterprises. The only successlul work on promo- 
tion. Endorsed bv business men all over the country. 
Two volumes, buckram binding, lm'iiaid, $4.0U. Pam- 
phlet- and list of business books free. ILonahl Press, 
Rooms 30-33, 229 Broadway, New York. 

1,000 POST CARDS $6: 500-14 ; made to order from any 
Photo or Print with your imprint on eachas publisher. 
Workmanship guaranteed. Goods delivered within 10 
days. Rich Photo Process Co., Dept. F,28 E. 23d St., N. Y. 

THE "PNEU-WAl" of lighting gas! Lights Wels- 
bacht without electricity from button on wall! Easily 
installed, ever lasting. Ask your gas company or write 
Pnematic Gas Lighting Company, 150 Nassau St., N. Y. 

WANTED— THK MANUFACTURE OF SMALL 

Parts. We are experts in supplying small parts for the 
most delicate iu-truments. iou should get our esti- 
mate before having work done. The Golden Lathe 
Rep. & Mfg. Co., 3. 33 Jewelers' Building, Boston, Mass. 

A FEW DOLL aRS will start a prosperous mail order 
business. We furnish catalogues and everything neces- 
sary. By our easy method failure impossible. Write to- 
day. Milburn-Hicks Co., 718 P»n Mac B uilding, Chicago. 

HAND AND MACHINE WOOD TURNING «F 

every description; job and contract work solicited. 
Pioneer producers of Rustic Novelties. Established 
1875. Barton & Spooner, Cornwall-on-Hudson. N. Y. 

FOR SALE.— Established Gun Shop. Health good. 
Flowers and vegetables year around. Fish, large and 
small game plentiful. Power machinery. Modern tools. 
Fine trade. 10 miles to Gulf. Want to manufacture 
exclusive. C. M, Nichols, Beaumont. Texas. 

EXPERT STEEPLE CLIMBER, 17 years experience, 
will teach business complete. Models, illustrated lec- 
tures, practice. Or by mail. Experience .Unnecessary. 
Very profitable. John F. Meighan, 311 W. 114th St., N. Y 

WE ARE IN POSITION to secure capital, special or 
active partners for good, sound business propositions; 
we have several clients on hand who will consider busi- 
ness openings that will stand thorough investigation. 
Sam'l T. Bondhus & Co., 97-99 Nassau St. 

FOR SALE. -Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible parties 
to operate in cities of from five thousand inhabitants 
upwards. Each Portable CI eanins Plant has an earning 
capacity of from $50.00 to $70.00 per day, at a cost of 
about $8.00 per day. Capital required from $2,000,011 up- 
wards. Stationary Residential Plants also from $450.(10 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers State references. Address General Com- 
pressed Air Hoose Cleaning Co., 4453 Olive Street, St. 
Louis, Mo. 



I SELL PATENTS.— Tobuyorhavingonetosell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 



HELP WANTED. 



OPPORTUNITIES describes hundreds of high-grade 
technical positions now open. Sample copy free. Write 
us to-day, stating age and experience. Hapgoods, 305 
Broadway, N. Y. 

WANTED.— A first-class machine shop foremanfor 
forlarge factory in Canada. Apply, giving references, 
experience and wages required, to Foreman, Box 773, 
New York. 

MEN $30-$100 WEEKLY.— Learn Hairdressing, Mani- 
curing, Chiropody, Massage, Beautifying, which pays 
ten times better than any other calling. Personal and 
Mail Courses. Prof. Rohrers Institute, 147W.23dSt.,N.Y. 



TYPEWRITERS. 

CLEARANCE SALE— R emingtons, Densmores, Jew- 
etts, Blickensde rf ere, Williams, $12.o0; Postals, Ham- 
monds, $10; Underwoods, Olivers, $35. Orders filled or 
money back. Standard Typewriter Exch., Suite 45, 
231 Broadway, N. Y. 

WELLINGTON Typewriter! Durable, strong, speedy. 
All reliable features of standard machine. Permanent 
alignment and simplicity eliminating repairs. Work al- 
ways in sight. $60. Williams Mfg. Co., 336 B'dway, N. Y. 

TYPEWRITER "Bargain List " free. Deal direct, 
save agents' commissions. Underwoods, Remingtons, 
•livers, $38; others $15, $25, shipped on trial. Old Re- 
liable, G««solidatad Typewriter Ex., 243 Broadway, N. Y. 

TYPEWRITERS. — Caligraph, $5. Hammond, $10. 
ItominL'Ton, $12. Remington two-color ribbon attach- 
ment, £l£. Si L nd for catalogue. Typewriter Co.. Dept. 
L, i'i W. Lffir.ii Stremt., New York City. 

SPECIAL BARGAINS.-RemingtonNo. 2,writingtwo 
colors; Densmore, Hammond, Franklin $15 each, shipped 
nrivll^g^ of examination. Write for complete n;iTaln"ue 
* F," liisflB Typewriter Co., Suite 11, 237 Broadway, S Y 



PATENTS FOR SALE. 

FOR SALE-Tangent Motor, Patent (119,586, a simple, 
light, power, speed engine. Force is steam, gas.air.etc, 
on tangent line. Full impact, multi-expansive, con- 
stant. Ira J. Paddock, percivaL Iowa. 

NEW IDEA IN HOOKS FOR DRESSES.-Positive. 
It works! Does not pull or tear fabric. Dressmakers 
delight. Patent for sale, but Irade name must be mine 
Anna Feageaus, 3714 Ellis Ave., Chicago, III. 

FOR SALE— Patent for Door Latch and Ijock En- 
tirely new principle of construction and operation. 
Will revolutionize lock business. See description, this 
paper January 5. Peter Ebbeson. St. Paul, Neb. 

PATENTS SOLD ON COMMISSION.- If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 



STAMPS AND COINS. 

1,000 FINEST QrALlTY STAMP HINGES and price- 
list free. 1,000 all different stamps mounted and ar ang- 
etl by countries, $3. 100 different U. S. stunnis, 1851-1900 
tor 20c. Metropolitan Stamp Co., 81 Nassau *t, N. Y. 



FACTORY AND MILL SUPPLIES. 

PUT IN WATER WORKS at your country home. A 
Caldwell Tank and Tower is the thing. Substantial, 
efficient, ornamental, inexpensive and frost prnof. 
Dozens near you. A.E. Woodruff, of Mt. Carmel, Conn., 
says: "My outfit has been in use eleven years with- 
out any exponpe.'* Write for Water Works Cata- 
logue and Price List. W. B. Caldwell Co., Station 
UlJ, Louisville, Ky. 



SITUATIONS "WANTED. 

DRAUGHTSMAN- MECHANICAL, GRADUATED 

from the Technical School of Stockholm, Sweden, seeks 

eosition. With practice in the electrical and automo- 
ile branch. Not up in language, but good worker. 
Address B, care of Dr. Borgstrom, 165 E. 41th St. , N. Y. 



MACHINERY FOR SALE. 

REMOVED to larger quarters, we offer our large 
stock of new and second-hand machinery ; also boilers, 
engines, dynamos, motors, materials and supplies. 
Liberty Machinery Mart, 153 West Street, New York. 



FOUNTAIN PENS. 

YOU BLOW IT TO FILL IT,— The Crocker Fountain 
Pen. You blow it to empty it. You How it to clean it. 
You don't blow it to sell it. Get catalogue. S. C. Crocker 
Pen Co., 79 Nassau Street, New York City. 



PHOTOGRAPHY. 



ALL THAT'S GOOD IN PHOTOGRAPHS -For pub- 
lication or private orders. Developing, printing private 
orders. Spooner & Wells, Inc., lyBl Broadway, cor. 65th 
St., New York. Tel. 3472 Col. 

BLUB PRINT PAPER. - The finest made. Obrig 
Quality stands back of it. 4x5, 16cj 5x7. 28c; 8x10, 55c 
each 2 doz. Postage add 3, 4 and 6c. Otuer hize.4 in pro- 
portion. Perroll, 42in. oy 10 yds., $y.2!j. hi^Ld fur lists 
of photographic supplies- For full part ion Irtra address 
Obrig Camera Co., 147 Fulton Street, -M°vr York. 

WE PHOTOGRAPH any thing, any where, any time. 
Building, Paintings. Plans, Models, Machinery, Estates, 
etc Illustrations for Advertisers. The General Photo- 
graphing Co.,1215B'way, Daly's Theatre Bldg., N.Y.City 



BOOKS AND MAGAZINES. 

DEEP BREATHING-How, When and Where. A 6 - 
page illustrated book on this vital subject on receipt of 
10 cents. Address P. von Boeckmann, R. S. 750, Bristol 
Building. 5011 Fifth Avenue, New York. 

THE POCKET LAWYER.-A handy, practical re- 
ference boots containing all needed information on legal 
subjects. Banking. Labor Legislation, Etc. Price 10 cts, 
Postage prepaid. Landsberg Bros., 96 Fulton St, N. y. 



BOATS AND LAUNCHES. 

HIGH-GRADE MOTOR-BOATSat low prices Buy 
directfrom the manufacturer. Write to-day for cata- 
logue of " Racine " Motor, Sail and Row Boats. Racine 
Boat Co., 110 St. Paul Ave., Racine, Wis. 



GAS-LIGHTING APPLIANCES. 

"SIMPL1QUE 1 ELECTRIC GAS LIGHTER. Simple; 
Economical. Household necessity where Has is used. 
Fits any standard dry battery. Bv mail $1 ( t. Without 
battery 50c. W m. Roche. 388 Clerk St., Jersey City, N.J. 



EDUCATIONAL. 



MONEY IN DRAWING.-AMBITIOUS MEN AND 
Women send for my booklet " A New Dodr tp Success." 
Full year's practical art instruction for $30. Grant B. 
Hamilton Studio, 1441 Flatiron Building, N. Y. 



ASTRONOMY. 



STARS AND PLANETS-learn to know them at a 
glance! Astronomy in simplest and most fascinating 
form. The involving Planisphere shows clearly prin- 
cipal stars visible any hour in year. Simple, handy ie- 
liable. Only 83c. T. Whit laker, Publisher, 133 Bible 
House, New York. 



SCHOOLS AND COLLEGES. 

CHAUFFEUR 8CHOOL.-The E. R. Thomas Motor 
Co. has f uzTiiKlied chassis, motors, transmission, mag- 
netos, colls and full equipment, which will he disassem- 
bled, reassembled and tested by students, affording 
fullest facilities for thorough and practical work 
Three weeks' course, only fifteen students, price $35 00. 
complete. Next class starts February 16. Write F. J. 
Clark, 1206 Niagara St., Buffalo, N. Y. 

PATENT Laws and Office Practice.- Thoroughly prac- 
tical course by mail for attorneys and inventors. Free 
specimen pagraand information. Cor. School of Patent 
Aw, Dept. A, 1853 Mmtwood Place, Washington, D. C. 



The Varnish that lasts longest 



Made by Murphy Varnish Company. 



I $1.00 US' READY" 

I trqptor, Rule, Square, etc., atitn 



Draughting Instrument 
■ ■<*•■■«*■ combines CompaHs, Pro- 
tractor, Rule, Square, etc., aUtnfnt, and you can carry 
ft in your vest pocket. Made of special grade ot al-* 
luminum. Send for it now. Yon neafit. Money 
returned if you aren't pleased. 

HE ill V tfAiVLVAULlUNO COMPANY 

1 Livingston Bldg.} Rochester, N. Y. 




«n,'*vvMV«T*y*v* , ***T**f 



Success" Automobile, $250 

Practical, durable, economical and 
absolutely safe. A ligbt, strong, 
steel-tired Auto- buiigy. 
Suitable for city or 
country use. Speed 
from 4 to 20 miles an 
hour. Our 1907 Model 
has an extra powerful 
engine, pa te nt ball- 
bearing wheels; piice, 
$275, A so 10 h. p. $400, 

tires $25 extra. Write for descriptive literature. 

"Success" Auto-Buggy Mfg. Co., St. Louis, Mo. 




WIRELESS TELEGRAPHY.— ITS PRO- 

gressand Present Cond i tion are well discussed in SCIEN- 
TIFIC AMERICAN Supplements 1425. 1426, 142'}', 
T38«, i:*£«, 13«9, 13«3, 1381, 1327. 1328, 
1329. 1-131. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 



Wizard Repeating 

LIQUID PISTOL 



WcbftaLa 
"il , a in 




Will stop the most vicious dog (or 
man) without permanent injury. Per- 
fectly safe to carry without danger of *»*ftuf^ 

leakage. Fires .inn recharges by pulling the trigger. Loads _ _ 

from any liquid. No cartridges re quired. Over 6 shots in oue ™"*TT 
Joadlng. Alldealers, or by mail, Sue. Rubber -covered holster, ae. eztra 

Parker, Stearns& Co., 226 South St., Dept. G, New York 




SavP Si 50 0n ^Typewriter 

**** ▼« \&*J\S 0iir EigAmuisf Ci^r- 
ance Sate now in progress — astouniiog Bargains In 
Slightly-used Typewriters — been operated just 
ough to put them in perfect running order. 
Better than new — Shipped on approval for ex- 
amination and test. Ju-Jn-:: tne quality for 
yourself. 450 brand new V r K-lu Hhuka Ma- 
tli^ins. tuLilv K.- jjftJT for $95— only $45 each. 
R«mnjlsIjuEi $3) to :f."i. Jmijt h-1 "ivjniiiTs, $?:* to $75. CaligrapO8,$10 
to $30. We rent all mates $300 rn-r month and up. 

CD C C Send Quick whiTi' sale is on for free Bargain 
rniiC Cata ogue and save big rrnjp>tv+ Write Urdsy 

Rockwell-Barnes Co., 1869 Baldwin Bldg., Chicago, III. 
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HEADQUARTERS 

for Bronze Inscription Tablets, Signs, 

Bank Work, and Ornamental Brass 

Work of all kinds. Designs furnished 

ALBERT RUSSELL & SONS CO. 

Woodland Bronze Works Dept. Newburyport, Mass. 



Typewriting and other key operated ma- 
chines, key action for, J. T. Schaaff 842,586 

Typewriting machine, W. Fraser 842,396 

Typewriting machine, B. C. Stickney 842,434 

Typewriting machine, J. Felbel 842,451 

Typewriting machine tabulating device, C. 

J. M,hns 842,797 

Typewriting machines, device for locking 

the key levers in, C. J. Mohns 842,796 

Dndershirt, W. S. Mills 842,224 

Vaccine matter, apparatus for injecting 

solid, H. Deperdussin 842 631 

Valve, air vent, E. P. Allen 842606 

Valve, automatic, C. A. Dunham 842,637 

Valve, automatically closing, T. H. Walker. 842,279 
Valve control and reverse mechanism, J. 

W. Slater 842,817 

Valve, cut off, I. P. Doolittle 842,183 

Valve, drain, L. J. Ashworth 842,375 

Valve, float, F. W. Axtell 842,513 

Valve mechanism, pneumatic, B. Aikman.. 842,160 

Valve, throttle, M. F. Cox 842,448 ! 

Vegetable cutter, J. Neuklrchen 842,236 

Vehicle, G. E. Murrell 842,804 

Vehicle body, J. D. Artz 842.511 

Vehicle brake, J. B. Howerton 842,203 

Vehicle brake, G. S. Tebbetts 842,271 

Vehicle brake, W. K. Ashinhurst 842,512 

Vehicle, motor, E. Sheer 542,260 

Vehicle top support, H. Carrow 842,523 

Vehicle wheel, J. H. O'Daniel ' 842,488 

Vehicle wheel, J. C. Rutherford 842,709 

Vehicles, means for operating m,t,r, c. J. 

Cleman 842,827 

Vending apparatus, A. E. Harrison 842,783 

Vending machine, fluid, J. A. Keyes 842,207 

Ventilator, C. E. Erby 842,308 

Vessel unloading apparatus, marine, a D. 

R °ss 842,338 

Vitreous article and treating same, C. jr. 

Marsh 842.218 

Wagon body attachment, O. Mark 842,216 

Wagon box extension and end gate, A. 

Pool 842.699 

Wagon brake, E. Smith 842,718 

Wagon, dump, R. H. MacClernan 842,480 

Wagon jack for portable grain dumps and 

elevators, E. H. & H. V. Schroeder 842,714 

Wagon, sanitary dump, F. G. Wiselogel 842,365 

Wagon, sprinkling. C. M. Haeske 842,543 

Waist holder and skirt supporter, Sebring 

& Graham 842,347 

Walls, constructing retaining, G. W. Jack- 

„ son 842,532 

Vi ashboard, J. T. Sargent 842,341 

SShing machine, W. M. Dight 842305 

Watchcase center, A. Bavier 842.516 

Water alarm, electric, A. Johnson 842,554 

Water closet floor connection, E. G. Wat- 

_ «>™ 842,363 

Water cooler, J. Greyer 842,312 



VOU NEED IX! 

modern 6<.$°€ng.iie$ 



AND 



Producer»6a$ Plants 

By R. E. MATHOT, M.E. 

314 Pages Bound in Cloth 152 Illustrations 

Price $2.50, Postpaid 






A Practical Guide for the Gas-Engine Designer and User. 

A book that tells how to construct, select, buy, install, operate, 
and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the com- 
ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 






MUNN & COMPANY, Publishers 

361 Broadway, New YorK 
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Saving 
Energy 

means much in these 
strenuous days. That 
is why 

Telephone 
Service 

is so helpful in both 
home and office. 

NEW YORK TELEPHONE CO. 

I 5 Dey Street. 



Home-Made 
Experimental Apparatus 

The following articles, published in the Scien- 
tific American Supplement, describe in clear, 
simple English, without the aid of mathematics, 
and with the help of lucid drawings, the con- 
struction of useful scientific instruments. It 
will be found, in most cases, that elaborate tools 
are not required. 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple .ex- 
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is so plainly described in Scien- 
tific American Supplement 1572 that anyone can 
make it. 

A %-H.-F. ALTERNATING CURRENT DY- 
NAMO. Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simiply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in- 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit- 
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientific 
American Supplement 1615, 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D'ARSONVAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help «f diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATOH is 
thoroughly described in Scientific American Sup- 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1504. 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific. American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple- 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1562, 

Each number of the Scientific American Sup- 
plement costs JO cents by mail. 

• rder from your newsdealer or from 
MUNN & CO., . 361 Broadway, New York 



Water motor, L. C. Lewis 842,416 

Water purifiers, chemical solution elevator 

for use in, J. Bowey, Jr 842,518 

Water supply and purification system, G. 

Ff eiff er, Jr 842,096 

Water tube boiler, H. Del Mar 842,633 

Weather strip, W. D. G. Shaw 842,502 

Weaving machine, S. Toyoda 842,274 

Weed cutter, • •. Petty 842,420 

Weighing machine, G. JJ'oepner 842,fi€5 

Weighing machine, power driven, G. Hoep- 

ner 842,664 

Weight, apparatus for electrically indicat- 
ing, C. Russo 842,339 

Wheel. See Vehicle wheel. 

Wheel, J. S. Miller 842,485 

Window, automatically closing, H. F. Zah- 

ner 842,369 

Window operating mechanism, multiple, A. 

G. Pitz 842,838 

Window screen, adjustable, W. B. Phil- 
lips 842,243 

Wire cloth fabric, M. W. Floto 842,310 

Wire connecting device, L. Morgan 842,325 

Wire grip, H. T. McClean 842,329 

Wire tucker, L. Morgan 842,326 

Wood filling composition, J. R. Fitzgerald. 842,190 

Yoke attachment, neck, D. N. Luse 842,791 

Yoke attachment, neck, D. D. Nelson.... 842,809 



DESIGNS. 

Badge, F. Eberle 38,428 

Bottle, W. C. Pressing 38,430 

Cabinet, bedroom, J. C. Flynn 38,437 

Fabric, cloth, O. C. Grinnell, Jr 38,438 

Lamp, O. Helfft 38,432 

Lamp, gas, R. W. Zierlein 38.431 

Lamp, incandescent, 0. Helfft 38,433, 38,434 

Shoe scraper and cleaner, A. M. & S. B. 

Stiles 38,435 

Vehicle b»dy, m.tor, W. L. Nichols 38,436 

Watch f»b, W. C. Russ 38,429 

TRADE MARKS. 

Ale, Onway Br«s. Brewing & Malting Co. . «0,24« 

Anesthetic, local, Dr. E. Bloch 8»,157 

Automobiles, Cie de 1'Industrie Electrique & 

Mechanique 60,129 

Automobiles and parts thereof, except rub- 
ber tires, Societe Lorraine des Anciens 
Etablissements de Dietrich & Cie. de 

Luneville 80,089 

Baking powder, bicarbonate of soda, etc., 

E. R. Durkee & Co 60,190 

Beer, Actiengesellschaft Paulonerbrau (zum 

Salvatorkeller) 60,221, 80,222 

Bitters, appetizers, and blood purifiers, P. 

Van Hecke 60,182 

Bleaching compounds, A. Castaing 60,225 

Bottles, flasks, and laboratory glassware, 

graduated testing, C. Wagner 60,206 

Brandy, apricot, J. Bigourdan 60,223 

Brass rods, Plume & Atwood Mfg. Co 60,140 

Brushes, certain, James E. Blake Company. 60,151 
Bungs, United States Bung Manufacturing 

Co 60,180 

Bunion protectors, Fischer Manfg. Co 80,131 

Butter, T. L. Brundage Co 60,117 

Calcimine, Rexora Manufacturing Co 60,142 

Canned vegetables, New Holstein Canning 

Co 80,077 

Castings, powder for use in making, F. W. 

Weissmann 60,094 

Cement, Portland, A. Blumenthal 60,060 

Chocolate and cocoa, "Sarotti" Chokoladen- 

& Cacao-Industrie, Aktiengesellschaf t. . . 60,085 

Cigarettes, Butler-Butler 60,125 

Cigars, Castaneda {Havana) Cigar Factories, 

60,126, 60,127 

Cigars, Cuesta, Rey & Co 6»,148 

Cigars, I. Lewis 60,152 

Cigars and stogies, I. Lewis 80,132 

Cleansing compound, W. B. Hodge 60,009 

Coal, Yankee Fuel Co 60,147 

Coal, compound for the treatment of, Kole- 

saver Mfg. Co 80,199 

Coffee, R. W. Weir & Co 80,093 

Coffee, Levering Coffee Co 60.H3, 60,104 

Coke, Pittsburgh Gas & Coke Co 60,139 

Compounds for the extermination of mos- 

quitos, A. E. Nienstadt 60,170 

Confectionery, certain, Morton, Nickum & Co. 60,li7 
Cooking by retained heat, apparatus for, 

A. B. North 60,201 

Cordial, Societe Anonyme de la Distillerie 
de la Liqueur Benedictine de 1'Abbaye 

de Fecamp 60,241 

Cordials and liquor essences. P. Dempsey & 

Co 60,247 

Corn starch, Fisher Mfg. Co 60,064 

Cotton and worsted piece goods, Farr Al- 
paca Co 60,063 

Cotton dress goods and linings, bolted, J. 

Lonke 00,133 

Crayons, school, artists', and lumber, J. 

M. Hoyt 80,199 

Creme de menthe. Amsterdamsche Likeur- 
stokerij " 'T Lootsje" der Erven Lucas 

Bols 80,245 

Dentures to hold fast to the mouth, powder 

which, causes artificial, R. M. Prather. 60,112 
Digestive compound, liquid, J. T. Milliken.. 60,167 
Earthenware closet bowls, urinals, basins, 

and sinks, Camden Pottery Co. ........ 60,187 

Edge tools,, certain, James Swan Co 60,102 

Eggs, T. L. Brundage Co 60,118 

Electrical apparatus and devices, certain, F. 

Raymond 00,083 

Electrical apparatus, certain, Chloride of Sil- 
ver Dry Cell Battery Co 6»,128 

Eye wash or tonic. Eye Rex Co 60,162 

Fabric for protection against insects, open 

mesh, I. E. Palmer 60,136 

Fancy goods, furnishings, and notionsi, cer- 
tain, Meyer. Martin & Co 60.135 

Flour, wheat, ». J. RotMvell 60,084 

Flour, wheat, Moseley & Motley Milling Co. 80,108 
Flour, wheat, Regina Flour Mill Co.. 60,113, 80,114 
Flour, wheat, Shellabarger Mill & Elevator 

Co. 80,115, 60,116 

Flour, wheat, Sprague, Warner & Co 60.239 

Food for young chickens, pigeons, and caged 

birds, G. L. Harding 60,068 

Food products, certain, Schnull & Co 80,087 

Food, stock and poultry, J. W. Anderson.. 80,058 
Foods, certain cereal, H-0 (Hornby's Oat- 
meal) Co 80,067 

Foods, certain sea, Schnull and Co 60,088 

Foods, prepared cereal breakfast, Hygienic 

Food Go 80,111 

Fruit, dried. Castle Brothers 60,096 

Furniture a.nd upholstery, certain, E. Hub- 
bard 80,196 

Gas testing gages, mercury, Beekman Sani- 
tary Specialty C» 80,155 

Gin, Paducah Distilleries C». 80,218 

Glassware, certain, Gillinder & Sons 60,191 

Gloves, leather, Miley Co 60,073 

Gum, chewing, J. F. Valentino 60,092 

Guns, pistols, revolvers, and rifles, shot, 

Remington Arms Co 60,248 

Horns, amplifying, Tea Tray Company of 

Newark, New Jersey 6i,220 

Hose supporters, M. L. Margolish 60,134 

Hosiery, K. Schlatter 80,086 

Husking devices, certain, Defiance Tick Mit- 
ten Co 60,001 

Incandescent mantles and burners, Welsbach 

Co 60,095 

Incubators and brooders, R. F. Neubert.... 60,110 
Jacks, ratchet, screw, and track, A. •. 

Norton 60,056 

Jewel stone, C. W. Fuller 60,230 

Journal, illustrated monthly, Telephony Pub- 
lishing- Co 60,215 

Kummel or cordial, J. A. Gilka 60,231 

Lamp and lantern globes, R. E. Dietz Co., 

60,172, 80,173 
Lamps, incandescent, General Incandescent 

Lamp Co 60,103 

Lead, pure white. Eagle White Lead Co 60,002 

Lockets, brooches, and badges, Cyclists' Tour- 
ing Club 80,226 

Malt extract, Fred Krug Brewing Co 60,212 

Magazine «r periodical, F. O. Balch 60,184 

Medical compound f»r a scalp cleaner, dan- 
druff cure, and hair vigor, N. Edmonds. 60,227 
Medicinal preparation, J. T. Milliken 00,165 
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Cadillac— Model H 

Where Dependability and Economy Meet 
These are the great foundation stones of Cadillac 
success — unfailing reliability under all sorts of service; 
cost of maintenance so low as to he almost incredible. 
In the magnificent line ot Cadillacs for 1907 these 
qualities are more manifest than ever before. The Model 
H hasproven itself the four-cylinder triumph of the year. 
From motor to muffler this machine is an example 
of simple construction, of finish really super-fine, of 
accuracy not surpassed in any other mechanical 
creation — all of which are more pronounced because 
of the wonderful factory facilities and system that 
stand behind the 
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superiorities of Model H are so 
numerous that to select features deserving special 
emphasis is difficult. Those of prime importance are 
remarkable ease of control and smoothness of riding, 
whatever the road conditions. The car is practically 
noiseless in operation; perfect balance of action re- 
moves all vibration. The enormous power is so 
positively applied that whether for speeding or hill 
climbing Model H is there with energy to spare. 
The body possesses lines of beauty and grace and 
reflects style unmistakable. 

Your dealer will gladly give you a demonstration 

lluttrl ll-tl) I|.||. Fooctyllnrttr Touring dirt 8i t 5O0. IDcscrlbpil In dialog II A) 
*lii<t<.|||— 20 li.p.Four-rjIliKltr Touring <nr; «2,(HM>. (Il».«rl l«.t hi < iilnlogll-N) 
HnriplM— 111 h.p. Four piuooiigrr mrt 3WWI. (Ilvirri lull In I'ntnlnV flt-K 

Jl.xlt-I k-10h.|i. Iltmiilmuti $MW1. (Iltttrl I InCiilnlogM-K, 

All prices F. II. It. Ilelroll— Idimpi not lorhidfil. 

L Send for special Catalog of car in which you are interested. 
^ as above designated. 

CADILLAC nOTOR CAR CO., Detroit, filch. 
Member Also. Licensed Auto. Mfis. 
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Just Published SSi^SISJ 



The New Agriculture 

By T. BYARD COLLINS 

12mo, 374 pages, 106 illustrations, cloth, price $2.00 



THIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 
study of changing economic agricultural conditions. 
" Back to the soil " was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustratitiis are of special value, and are unique. All who 
are in .ny way interested in agriculture should obtain a 
copy < i this most timely addition to the literature of agri- 
culture. A full table of contents, as well as sample illus- 
trations, will be sent on application. 
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A Popular 

ELGIN 



Lvery watch movement bearing 
the name LLQIN is the best move- 
ment of its kind made. 

There are varying grades of 
E.LGIN movements — the values of 
which are fixed by the number 
of jewels and the quality of materials 
used in construction. 

t The movement which meets the 
great demand for a popular-priced 
watch is the famous C. M. 
WHL1LL1LR movement, a name al- 
most as great as LLQIN itself. 

This movement can now be had in 
the popular sizes, for men's and boys' 
use, and in the models so much de- 
sired. Ask your dealer. 

ELCIN NATIONAL WATCH CO., 

Elgin, III. 



Let Us Arrange a Month's Test of 

for Your Automobile 
Pay Vs Mothing If Not Satisfied 

. Simply write us a postal and 

say ynu want t* try Prest-*- 
Lite, anil we'll have one of 
«nr 400 stations put a tank an 
for you ; connect it, anil have 
your lights going in five 
minutes. 

Th. a, after you have used 
it for SO nights, if you want 
to keep it, do so. If not, we'll 
take the tank off, refund every 
penny you have paid us and 
you owe us nothing for the 
g:is yon have onrned during 
the tt-st. We do this to prove 
to viii that Prest-*-Lite is the 
only satisfactory system for 
lighting yaur automobile— 
that it is the steadiest-;, clean- 
est, brightest light, that it 
saves nil the annoying pre- 
liminary fixing of ine out-of- 
date carbide box, as well as 
eliminates the exasperating 
but unavoidable troubles that 
/ occur just after you think the 
' aid system is going ta wark 
risht. 

When yaur tank is empty we exchange it farafull ane in ane- 
qunrter the time it takes to dig out a caked-up a ax— fill it with car- 
bide — fill a tank with water ami perforin a hairpin operation upan 
thase finicky little drip »ipe= so they'll wark— and then it's tt» to 
ane th : y wark only 10 minutes, 

VVhy, Mr. Motorist, after a manth's trial af the easy Prest-*- 
Lite system yau'll wander why yau didn't have it an yaur car a 
year aga. 

Try it — prove it — it will nat cast yan a penny if it daesn't can- 
vince yau thut it is invaluable. Look an any gaad car yau see — 
there will be a rYest-*-Lite tank an the running baard. That's our 
best testimonial. 

Write us ta-da.y — try it an your car. 

The Prest-O-Lite Co. 

Dcpt. 7 7, 18-24 So. Bast St., Indianapolis, Ind. 





THE "LEADER." j 

UH.P, Gasolene AuUHVLarine Engine 

Built like a watch. Beautifully Finished. -Accu- 
rately Canstructed. Light, Strang, Reliable, and 
Naiseless in aperatian. Suitable for launches 
frain 15 to 19 feet in length. Price camplete, 
$75 net, no discount. Tharaughly guaranteed. I 
Perfect S.eed Control. Complete descriptive Cata- I 
log upon application. Manuiactnred ay | 

CLAUDE SINTZ, j 

2S2 S. Front St., Grand Rapids, Mich. ; 



Medicine f»r certain named diseases, F. S. 

Walker 

Medicines as a preventive «f appendicitis, W. 

I M. Reynolds 

Medicines, certain, Chamberlain Medicine Co. 

Newspaper, R. Block 

Newspaper, weekly, National Tribune C«... 

• il, medicinal, C. D. Tilly 

• ils and lubricants, certain, Win. C. R«b- 

ins*n & S»n Co 

• iled waterpr«»f garments, Maryland #iled 

Clothing C» 

• veralls, blbuses, c»ats, vests, and tr»users, 

• shktsh Clbthing Manufacturing Co 

( #verc»ats and suits, Wm. H. Richardsbn 
C« 

Paper b»xes. f»r jewelry, Mei'm«d, Jaccard 
& King Jewelry C» 

Paper, carb»n and chemical, E. Hassinger.. 

Paper, drawing and tracing, Technical Sup- 
ply Co 

Paper manufactures, certain, TengTvall Co.. 

Paper manufactures, certain, Damer»n-Pier- 
s*n C* 

Paper, writing, H. I.indenmeyer & S»ns 

. Paste, adhesive, C»ll»din Manufacturing C».. 
I Pharmaceutical preparation, certain, F. A. 
1 V.gel 

Pian»s, Starr Pian« Co 

Pianos, mandolins, guitars, banj«s, and 
viblins, C. J. Heppe & S»n 60.23-1, 

Pills, purgative, E. Dem»urgues 

Plasters, pol'bUS, Allc»ck Manufacturing G«. 

P«cket b»«ks, Ritter Er»s 

Porcelain, stoneware, and earthenware, in- 
cluding jasper, J»siah Wedgw»»d & 
S»ns 

P.rter, Standard Brewery Company «f Bal- 
timore City 

P»wder, face, Charles A. Stevens & Br«s . . . 

Ptwder, tbilet, E. French 

Preci»us metal ware, s»lid and plated, Amer- 
ican S*da Fountain C» 

Preparation 1^:r the feet. W. L. D«dge 

Pruning ,-^tiniLrs a:id knives, hedge shears, 
grass h»«ks, and scythes, II. Hessen- 
bruch 

Pumfs, water, F. E. Myers & Brother.... 

Puzzles, H. A. W»»d 

Railway equipment, certain, Railway Steel- 
Spring Co 

Razbrs, butcher, kitchen, and sh»e knives, 
Bis«n Mfg. C« 

Razbrs, knives, and steels, National Cutlery 
C. 

Remedy f«r barber's itch, eczema, s»res, etc., 

Syc» Tina Co 

I Remedy f»r heaves, A. Hercer 

\. Remedy for various diseases «f poultry, II. 

E. Turpin 

1 Ribbbns, E. & H. Levy 

■ Rubber b««ts and shbes, H**d Rubber C«... 

Salt cakes, D. H. Beyea 

| Salves, T. F. Maguire 

I Sedative c«mp«und, liquid, J. T. Milliken.. 

I Sewing machines and attachments, New Hime 

Sewing Machine O 60,078 to 

Shade cl.th, C. W. Breneman 

Shellac and varnishes, Palmer-Price C»., 

00,137, 

Shbes, men's leather, Gblden State Sh«e C». 

Sifter, ash, M. Fr»ese 

Silk piece g«»ds, Valentine & Bentley Silk 

Smallp»x preventive, J. T. White 

S«ap, perfumed, A. & F. Pears 

Soap, shaving, J. T. R»berts»n C* 

Steel, TayUr Ir«n and Steel C» 

Steel, to»l, .7. A. Crpwley 

Stbves and portable «vens, heating, N»velty 

Manufacturing C» 

St»ves,- heating and c»oking, Fbnes Br»s. 

Hardware C» 

Syrup f«r beverages, M»rgan-Ly»ns Vinegar 

Talking and picture displaying machines, 
c»in bperated, L. P. Valiquet 

Tea, Levering Cbffee C* 

Tea, R. W. Weir & C« 

Teas, blended, New Orleans Import Co 

Threads and yarn, linen, Cbttbn, and. silk, 
H. Fawcett 

Tin and tcrne plate, N. & G. TayUr C«.... 

Tonic, G. Weil 

T»nic e«mp»und «f r«»ts, herbs, and barks, 
L. V. Bell 

T«nics, alterative and reconstructive, South- 
ern Pharmacal & Chemical C« 

To»th and m»uth washes, C. •. Santos 

Tbbth backing, I. Stern 

T»»th paste, p»wder, and wash, #'Brien 
Wbrthen C« 

T«y bears, B. Goldenberg 

Turpentine substitute, Turpentine Junibr Co. 

Typewriter ribbbns and carbbn paper, Mon- 
arch Typewriter C» 

Valves, William Pbwell C« 

Varnish, japan, driers, and fillers, B«st»n 
Varnish C» 

Varnish stains, J. Lucas & C« 

Vas»m«t»r, cardiac, respiratory, and meta- 
bolic stimulant, John Wyeth and Brother 

Vegetable products, certain, M. G. Black... 
j Washing or soap powder, N. K. Fairbank 

Co 

| Washing powders, N. K. Fairbank Co 

,iVateli springs, C. Robert 

; Wheat, cooked 8aked, "Force" Food Co 

Whisky, Charles Dennehy & Co 

I Whisky, Garrett-Williams Co 

Wbiskv, Geo. Bieler Sons Co «0,214, 

Whisky, A. L. Lewin 

] Whisky, Maryland Distilling Company of Bal- 
timore City 

Whisky, J. II. Friedenwald & Co 

Whisky, Gottschalk Company of Baltimore 
City 

Whiskv, J. McGlinn 

Whisky, Wm. Bergenthal Co 

Wine, grape juice. D. C. Brignole 

Wood and metal cleaning and polishing 

I prcparal ion. •. C. Has sler 

; Yeast, H. Bendix 
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60,240 
SO, 188 
(10,15s 
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60,178 

60,120 



00,082 

60,121 

60.210 
60,192 j 

60,176 ! 
60,177 

60,189 
60,164 
60,097 

1,0,2-12 
60,204 

60,235 
60,160 
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60,174 



60,219 
60,159 

60,228 

60,244 
60,101 
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60,141 

60,122 | 

60,076 ! 

60,175 
60,193 

60,179 
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60,194 
60,156 
00.200 
60,166 

60,080 
60,124 

60,138 
60,232 
60,066 

60,091 
60,209 
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60.153 
60,144 
60,130 

60,081 



60,237 

6»,181 | 
60,105 i 
80,119 
60,111 

60,098 
60,090 
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Only 1900 pounds 
Franklin Type D 

1900 pounds moved by 20 Franklin horse- 
power: — There's speed and climbing energy. 

1900 pounds, every ounce tested, calculated 
and treated, for fitness and endurance, as scien- 
tifically as a lapidary cuts a diamond. There's 
strength, handiness, safety. 

1900 pounds: — There's cutting the usual 
fuel-cost and tire-cost in half. 

1900 pounds; and the Franklin power- 
saving, passenger-saving jarless frame: — 
There's comfort and touring mileage positively 
unknown in any but a Franklin. 

You'd better write for the Franklin 1907 catalogue de luxe and learn the reasons b-neath, 
and the results that follow this 1900 pounds, 



Shaft-drive Runabout $1800 

^■cylinder Light Touring-car $1850 



4-cylinder Touring-car $2800 
6-cylinder Touring-car $4000 



H. FRANKLIN MFG. CO., Syracuse, NY. 



LABELS. 



for syrup, Alabama-Georgia Syrup 
Bengue," for propri- 
Epp- 



60 YEARS' 
EXPERIENCE 




"Alaga 

Co 

"Baume Analgesi^ue 

etary medicine, T. Seltzer 
"Judge Gaynor Cigars," for cigars), R. 

stein and A. Wander 

" '#ur Favorite Enamel Bronzing Liquid," 

for a bronzing liquid. Gorstendorfer Bros. 
"P. S. Alegre.tas Soft Creams," for candy, 

P. Smc'rlies 

"Radiator Bronzing Liquid," for a bronzing 

liquid, Gerstendorfer Bros 

" 'Saoolin' Decorators' Bronzing Liquid," for 

a bronzing liquid, Gerstendorfer Bros... 
' ; 'Star' " Banana Bronzing Liquid," for a 

bronzing liquid, Gerstendorfer Bros 

"Steams' IClectric Rat and Roach Paste," 

for a rat and roach paste, Stearns Elec- 
tric Paste Co 



60,203 
60,202 
6»,143 

60,171 

li»,14«l 
«0,145 

60, 168 
60,146 

60,123 
60,071 

60,197 

60.186 

60,074 
00,075 
60,238 
60.099 
60,211 
60,213 
<:o.21. r , 
fl»,218 

60,217 
60,229 

M.23S 
60,236 
00,243 
00,224 | 

00,150 
00, 059 



I 

13,332 
13,335 | 
13,334 1 
13,il3» 
13,333 I 
13,340 | 
13,337 
13,338 

13,330 




High Grade Brass Manufacturers 

BRASH CASTINGS of any composition and for 

any class of service >£acle to Order. Estimates 
furnisheii on krass, bronze, copper or aluminum spe- 
cialty castings for all requirements. Correspondence 
solicited with manufacturers seeking high class brass 
foundry facilities. 

THE HUMPHREYS MANUFACTURING CO. 

Mansfield. Ohio 

New York Office «.«-«38 W. 34th Street 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON. ANY ARTICLE 

YOU WANT MANUFACTURED 

Stampings. Models, EXper. Work 

write for free booklet 
the' close machine ft. stamping co. 

970 Hamilton St., Cleveland, O. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at le?s expense. 

Manfd. by VOLNEY W. MASON & CO., Inc. 

rrovldence, R. I., V. S. A. 



NOVELTIES & PATENTED ARTICLES 

BtAMUFltCTURCd^V CONTRACT. PUNCHING OES,SPECI*LMMHINERY. 
e:KOHrG5fcD#'-SfAMPINa &TO01 WORKS, CLtvELANOiO,. 



^Magical Apparatus. 



Grand Book Catalogue, •ver 700 ensra vines 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs..493 Sixth Ave., New York. 



ilrt+MJliLttD Corliss Engine?* Brewers 
ind Bottlers* Machinerv. THE VII.TER 
MFG. CO. 89H Clinton St.. Milwaukfe. Wife. 




TYPEWEUTERS M %ks 



aL % to& M'r'r'sjirites. I^TftKSTAL AFri.lMt L.p piff. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinerv. 
E. V. BAILLAR0. 24 Frankfort Street. New York. ' 



RUBBER. 

PARKER. STEARNS SCO., 228.229 South Street, New York 



Expert Manufacturers 
Fine Jofcfcing Work 



PALMER Gasoline Motors 

MARINE AND STA.TIONAR V. 

Over2tsizes. 13^to25H,P, One. two and four cylinder. 
Two and fourcycle. Jump and snap spark. 25.0M en- 
gines running. Catalogue iree. 
PALflER BROS., - - Cos Cob, Contv. 



MR. INVENTOR 

Send us your models or drawings for our lowest prices, 

We can develop, perfect oi manufacture your invention. 

MONARCH TOOL CO., 1280peraPlace, Cincinnati, 0. 



INVENTORS 

I model forlow estimat( 



We manufacture M etal SPE- 
CIALTIES of all kinds, to order; 
largest equipment; lowest pric- 
es. Send sample or CDCC 
I model forlow estimate and best expert advice V II ll 
THE EAGLE T##L C«., Dept. A, » in, irirni! i. •. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G.M.Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might lie driven 
with advantage by a current derived from a battery, and 
which would ha»"? sufficient power to operate a foot 
lathe nr any macMi.e requiring not over one man p»vr- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. *»4I. Piice 10 cents. To be 
had at this office and from ail newsdealers. 



Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description May 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
gent free. •Idest agency forsecuringpatents. 

Patents taken through Munn & Co. rscelve 
special notice, without c harg e, in the 

Scientific American. 

A handsomely Illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year : four months, tl. Sold Wall newsdealers. 

MUNN &Co. 36,Bf « New York 

Branch Office. 636 F St.* Washington. D. C 



PRINTS. 

"Bar»n's Welsh Rabbit," f«r Welsh rabbit, 

Samuel Bar»n C» 

"Be a Chill**/' f*r chewing gum, Meek 

Company 

"Men's and B«ys' Apparel," f«r men's and 

b*ys' apparel, B. C. Lytt*n 1,898 

"TaiUr Exhibiting CUth," f«r suitings, Ed. 

V. Price & Ci> 



MOCrT A MOORG, Qtil<ia*efi\V£3l*i.. 



Experimental & Model Work 

Cir. & advice free. Wm. Uardaru &Son, 45-51 Rose St.N.T 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent t o you on request. 
KMCKF.KBOCKKR MAOIIINf. W«RKS, Ino., 
8-10.13 Jones Street, Kew York. 




STAMPS 



100 all different, Venezuela, Uru- 
guay, Paraguay, Pent, Japan, 111— 

Mezic«, Cuba, Philippines, etc., and Album, ]#)00 I UC 

FINELY MIXED aOc; I000 hmges 5e. Agenta 

-Wanted, 5* per cent. New List Free. 

C* A, Stegman, 5946Cote Brilliante Ave, St. Louis, Mo. 



'CHICAGO MODEL WORKS 

i. /79£, M4O/S0A _S T CmCASO.lU. 



LEARN PLUMBING 



1,900 

1,899 | 



DPY| yp MACHINES. Vvt Sand, i'I;-.^:. M-r.--, .,. Wt,<:-. Pn [: . 
HI I NO Fertilizers, ChemicaUi, Ores, ' ii\, ..;-; Silica and -Mica 
and other Granulateil Materials, tj, E. WORRELL, HANNIBAL, MO. 



1 , 897 



"ischwerdtle stamp- co. 
► Steel stamps, letters *.figores, 
bridgeport conn. 



A printed c»py nf the specifies. ti«n and drawing 
■ of any patent in th- f»reg»ing list, «r any patent 
j In print issue* since 1863, will lie furnished fr»ra 
I this «fflce f«r 10 cents, provided tbe name ami 
number «f the patent desired and the dat(? hv 
>■ eiven. Address Munn & C».» 361 Br»adway, New 
{ York. 

Canadian patents may n«w lie obtained hy thp in- 
ventors f«r any «f the icventiois named in the fore- 
going list. For terms and further particular? 
address Munn & Co., 362 Broadway, New York. 



GEO. M. MAYER, 1131 MONADNOCK. CHICAGO 

wORKtNG DRAWINGS 



Specialties & Patents Bought ? n _ d Sold 

American Commcree A Specialty Co., Inc., 9.5 Dearborn St., Chicago 



A few montks' in- 
struct on at our school 
under the supervision of expert plumbers will enable 
you to earn regular plumber's wages. We have a special 
department to aid our students in securing" a position 
after graduating. Write to-dav for FREE ILLUS- 
TRATED CATALOGUE. ST. LOUIS TRADE 
SCHOOL, 3972 Olive Street* St. Louis, Mo. 

LEARN WATCHMAKING 

We teacb It thoroughly In as many montbs as it 
formerly took r ears. Does away witb tedious appren- 
ticeship- Money earned while studying. Position* se- 
cured. Hasv terms. Send for catalog. 
ST. I.»VIS WATCHMAKING S( ll«»L. St. Louis, Mo. 



G 



CMC UT DflflV C How tot'se Portland Cemnnt 

tlfltNl bUUIVO* 50c-.; re, n «Ht SidHw^lh Con- 
struction, 50c; Rpnifurced Concrete Construction, $?.B0i Hol- 
low Concrete Biock Building Construction, 5#c. Sent postpaid^ 

EMENT AND ENGINEERING NEWS, Chicago, III- 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof- 

• ■ A. Smith, Room 215, 2040 Knoxvllle Ave., Peoria, 111. 



Scientific American 



February 9, 1907. 



w 



. e manufacture moulded 
and Special rubber goods 

OF EVERY DESCRIPTION AND 

CAN FURNISH ANY SPECIAL 

RUBBER ARTICLE TO YOUR 

SATISFACTION. 

NEW YORK BELTING 
a PACKING GO. LTD. 

91 93 CHAMBERS STREET, 

NEW YORK. 




(33353333 

Stationaries, Portables. Hoist ers. Pump- 
era Sawing and Boat •uttits, Combined 
I with T)ynam»s". 

Gasoline. Gas. Kerosene. 
Send jor Catalooue. 
State Power Needs* 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



Ail varietiesauowestpnces. Best uaiiroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. eave 
Lists Kree. Chicag* scale Co.. Chicago. III. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

lor Manufacturers use 



The DIAORARH 

{Trade Mark Registered) 

The Improved Stencil Cutting Machine 

Is a saying of 90 percent in your Ship- 
(jinff •epartment worth considering? 
Just a word will bring our free 
illustrated booklet describina, the 
•iagraph and our "No Error" Sys- 
tem of shipping goods. 

American Diaeraph Co. 
HO N. Second Street, St. Louis, U. S. A. 





~Bausch&Lomb 

Prism 
Field Glasses 



different plan. 

BAUSCH <S. LOMB 
Rochester, 



When you travel, 
sail, hunt or attend the 
races a field glass is 
indispensable. The 
PRISM glass is 
smaller. lighter, more 
powerful. Built on a 
Get Catalog Before Buying, 



OPTICAL 
N. Y. 



CO, 



New York Boston Washington 
Chicago San Francisco 



mmi 



KREMENTZ 

On OtrBlckof the Button insures Permanent Satis- 
faction. ]t cannot hreak fruin service. The ahapt of 
tlic held makes it 

1. Easy to 'button. 

& When buttoned it stays buttoned. 

S. Easy to Unbutton.' 

Sold by Jewelers and Haberdashers. Write fat booklet t 

The Stury of a Collar Button. 

ERIK wm &C0, f 77 MiBftlmitSt,faTirk.1U. 



TOOL KNOWLEDGE (HEAP 



f^TOOL^ 




In fact you can hare it free ! 
This cut represents our new Tool 
Catalogue No. 'J'i, It is cloth- 
bound and contains 950 pages all 
about Tools- Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your hrst 
| purchase from us of $10.00 or over 

MONTGOMERY & CO. 

105 Fulton St., N. V. City 



QgglfSftftMSMo^ 



Toledo M'^'W^-^ OhicUSA 

Tf 123 -5K5PL Vul«n Place 

^VulcanfronWor^ 00 ' 




AND INTERIOR DESIGNER should have a 
supply of our design blanks, which faintly outline the 
interlocking shapes of 

Pennsylvania Rubber Tiling 

<J Keeping the scheme of his interior in view, on these blanks he can 
give his originality untrammeled play in the execution of a harmonious 
floor design to heighten and complete the entire interior effect. 
•I Under the eye, the outlined shapes are an inspiration to the clever 
mind, clearly suggesting definite ideas, and inviting their easy rendering. 
fj Any combination of the following colors and tones can be promptly 
furnished by us in this incomparable flooring material : Blue, green, 
red, black, white, chocolate, slate and buff. 

«J AN AMPLE SUPPLY OF THE BLANKS, of quality paper, 
WILL BE MAILED GRATIS TO ANY ARCHITECT OR 
DESIGNER on request, together with our Book-of-Designs-in- 
Color, and practical information. 

PENNSYLVANIA RUBBER COMPANY 

JEANNETTE, PA. 




NEW YORK . 
CHICAGO . . 
PHILADELPHIA . 
BOSTON . . . 



. - 1741 Broadway 

124l Michigan Avenue" 

. 615 N. Broad Street 

. 20 Park Square 

K>N*QN . 



BUFFALO . . . 

ATLANTA. GA, . 

DETROIT . . . 

CLEVELAND . . 

. ■ £6 Ear Roa<f 



. . 717 Main Street ' 

102 N. Prior Street 

23.7 Jefferson Avenue 

2134-6 E. Ninth Stree: 



STEAM USERS 



Halow Packing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



This watch only $ 2 1 

In offering this fine high grade 
Ilampden watch at J2 I ■ we Re- 
lieve we are giving readers of the 
ScirnjIFIc American the greatest 
watch value ever offered for the 
money. It is a gentluman's sine, 21 
full ruby jeweled, perfectly, adjust- 
ed Hampden movement, open face, 
% -year gold filled case-, and is guar- 
anteed to pass inspection on any 
railroad In the United States. Jew- 
elers ask $31 for this watch, but we 
will send it to you on receipt of 
$2 I • We can also furnish the 
same watch in 17 jewel for $ 12,85. the regular price of which 
is $18 in jewelry stores. Either of these watches will be sent 
upon receipt of price with privilege of return if not exactly as> 
represented. Isn't this a fair proposition? 

We also want to mail you our handsomely illustrated catalog of 
Watches, Diamonds, Cut Glass, Silverware, EmWem Goods and 
Jewelry Novelties. Write for it to-day— it's FREE, 
JOHN C. PIERIK A CO., SO Pierik Bldg., Springfield, III, 




Photo of iv .it e h (reduced) 



Send First for the I.H.C. 
Catalogue 




Before installing a eaa and gasoline eneine for any 
purpose, it will pay you to obtain and examine care- 
fully the I. H. C. Gasoline Engine catalogue. 

It tells and shows by means of many illustrations the 
excellent features of c*n struction and operation which 
give I. H. C- enciTiefl their superiority. By reading ' bis 
catalogue careful you will place yourself in position 
to decide accurately what engine is best for you to kuy. 

I. H, C.Gas and Gasoline Engines are made rigbt to 
famish abundant power with thefhiast annoyance and 
at least cost. Tbey are strong and simple, sturdy and 
dependable, powerful and durable. Send t»-day for 
catalogue. 

I. H.C. Enginesare built in the following style and sizes: 

Vertical, 2 and 3 H. P. 

TTnri»nntfli HStationarv and Portable) 4, 6, 8, 10, 12, 
Horizontal J J§ and g Q H p 

THE INTERNATIONAL HARVESTER CO. (Inc.) 

7 C Monroe Street, i hkajro, III. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Beet. Fastest. Simplest, Cheapest 
Machine. Fully guarantee*. 
THE PETTYJOHN CO. 

615JV.6th Street, Terre Haute, Ind, 




THE Nulite iTl Lamps 

For Home, Store sod Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Stre*$ 

Lamps, Etc. 100 Candle Power 

seven hours #NE CEKT. No 

Wicks. No Smoke. JVo #dor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. J^"' Write for 

catalogue and prices. 

Chioaqo Solar Light Co.DeptG, Chicago 



Another Good Thiur from 
the Uoodell-Prait Shops. 



RECIPROCATING AUTOMATIC DRILL 



Useful for drilling holes where Braces, Breast Drills 
or Hand. Drills are inconvenient. Maximized Power and 
Minimized Friction. Cataloguetells all— free. 
GOODELL-PRATT COMPANY, Greenfield. Mass, 




> Complete, with three sgrew driver tips and three krad awla. $1.50 A 
i Send for particulars. Catalogue No. 17 B of Fine Tools free. a 
, THE L. S. 8TARRKTT CO., AthoL Mass., U.S.A. § 



An Exhausted Storage Battery 



as ba.d as no kattery at all, when 
automobile or motor boat is 
stalled *'- miles from home. The 
ma nine equipped with an 
Apple Battery Charger • 



yoi^r 



an inexhaustible source of cur- 
T he charger keeps (he bat- 



it: chnree 
teriesfull »i the Kind of current that 
is hest for ignition purposes. Write 
to-day tor complete information. 
The Dayton Electrical life. Co., 98 St. Clair St., Dayton, Ohio 






#^ 


This Paper Piercing 1 


frwi 


* Point Does If ! - 


1 

1 


^ ^ T?«7l 2 

ii fe3"AV" PAPER I 

Wasnbume s {£} U IV fasteners 1 

really hold paper together. The piercing point, 1 
though small, grips like a bull dog, fl£ 
Used in Offices, Schools, Banks — Everywhere K? 

They are instantly put on with the thumb and K< 
finger. Can be used repeatedly. jjj 

Made of brass in 3 sizes, and are put up in W- 
brass boxes of 100 fasteners each, »W 

Box of 50 assorted samples mailed for 10c. 1 
Eookletfree. Liberal discount to the trade. if 

i JAS, V. W ASHBTJRNE, Box N, Syracuse, K. Y . \ 







A Soft, 
Strong 
Toilet Paper 



The ARDREV Vehicle Washer 

P*t. Ahjj. IS, ]M5 




Balsam Sanltlssne Is infused 
with aromatic Canada Balsam, 
which makes it antiseptic. It Is 
the softest toilet paper made. 
Comes trapped in parchment 
in sealed cartons. Costs no 
more than other kinds, and far 
superior— 10c, 15c, and 26c. 
You should nave it. 
Fifty Sheets Free, or $1 
worth seat, prepaid, any- 
where in United States and 
Canada, on receipt of price* 

SCOn PAPER COMPANY, 
504 fiuNWDOD Ai£., Phil*. 



MINIATURE 

RAILWAY 

BULLETIN C FREE 

Empire Electric Works, Bridgeport, Conn. 



MOTOR 



■ ; :w; 



Will Wash Vehicles Perferth 
Quicllv attached to hose. Wi 
not scrjt h varnish. No cold 
wet hands. Booklet free. 
Ardrey Vehicle Masher Co. 
131S. Main St., E. Rochester, N, " 



''/.' 




Hullins Pressed Steel Boats Can't Sink 

Easiest to Row Absolutely Safe 

Made of prtESpJ steel, with air chambers in ea^h end like a life boat. Can't 

leak, crack, iry outer sink- — last a lifetime.' Every boat guaranteed. The 

deal boat for families — summer resorts — parks — boat liveries. 

Strong, safe, speedy. Write for our atalogue of Row Boats, 

Motor Boats, Hunting and Fishing Boats. 

Tbe W. H. Mullins Co., 118 Franklin St., Salem, 0. 




CARDNER 



Rich 

(SparkPlug 

You will not regret it. 
Highest Grade. Every 
Plug Guaranteed. Write 
for literature. 

Electrical Department RICHARDSON ENGINEERING COMPANY, HARTFORD, CONN 




I H. P. CASOLINE 
ENCINES 

safest, lightest running, most compact 
and durable engine built. Always ready to run ; 
never out of order. The ideal engine for driv- 
ing motor boats, dynamos, lathes, water and 
air pumps, and for every practical purpose 
where light motive power is required. 
I Engine omplete as shown herewith sent 
C. O. D. anywhere In the world for $50. 
Or complete set »f rough castings and detailled 
tine print with instructions h«w to buildthe 
engine yourself for $13, Write to-day for 
descriptive pamphlet and full information. 

JOHN W. GARDNER 
1037 Goodfellow Avenue, St, Loins, Mo. 




JAGER Marine 
4*-Cycle Engines 

Skillfull? designed and well 
built. Single lever control, c»m- 
bininj; automatic carburettor 
with spirt advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizesato60h, p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 

HMETIULL u &«s 

15t. SI South Clinton Street. 




